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SUMMARY 

Draft  (X)  Final  (  )  Environmental  Statement 

Department  of  the  Interior,  Bureau  of  Land  Management 

1.  Type  of  Action:   Administrative  (X)    Legislative  (  ) 

2.  Brief  Description  of  Action:   The  proposed  Carbon  Basin  action  is  based  on  a  application  for  leasing 
of  federal  coal.   This  environmental  statement  is  developed  as  an  analysis  of  impacts  of  potential  coal 
development  on  a  specific  site  included  in  the  lease  application.   Following  are  the  federal  actions 
involved: 

A.  Offering  a  competitive  lease  for  federal  coal. 

B.  Offering  associated  rights-of-way  and  special  land  use  permits  for  one  railroad  spur,  one 
telephone  line,  one  access  road,  and  one  relocation  of  a  county  road. 

3.  Summary  of  Environmental  Impacts  by  1990 

A.  Air  quality  would  be  lowered  in  terms  of  all  presently  regulated  pollutant  standards.   Visibility 
would  also  be  reduced.   Maximum  predicted  concentrations  of  carbon  monoxide,  nitrogen  oxides,  sulfer 
dioxide,  and  hydrocarbons  would  be  less  than  10%  of  the  federal  and  state  standards. 

B.  Parts  of  some  geologic  formations  would  be  disturbed  and  would  be  exposed  for  study.   Some 
fossils  would  be  destroyed;  others  would  be  revealed. 

C.  The  natural  contour  of  2,149  acres  would  be  modified;  most  would  be  returned  to  the  original 
contour. 

D.  Existing  soil  profiles  on  2,149  acres  would  be  destroyed;  soil  productivity  would  be  lowered 
until  reclamation  were  completed. 

E.  Water  use  would  be  increased  in  the  region  by  a  maximum  960  acre  feet  per  year  by  approximately 
1986  and  then  drop  to  860  acre  feet  per  year  for  the  remainder  of  the  mine  life.   Some  sediment  loads 
might  be  reduced  from  existing  levels. 

F.  Vegetation  on  2,341  acres  would  be  disturbed,  192  acres  would  be  used  for  housing  support  service 
facilities,  and  2,149  acres  would  be  utilized  in  the  project  development  and  reclaimed. 

G.  Wildlife  habitat  and  some  populations  would  be  lost  or  disrupted  on  1,175  acres  during  surface 
mine  operations  ana  on  956  acres  for  the  life  of  the  mine. 

H.   Some  subsurface  cultural  resources  could  be  destroyed. 

I.   The  present  visual  quality  would  decrease  as  a  result  of  mining,  transporation  facilities, 
transmission  lines,  mine  structures,  and  urban  expansion. 

J.   The  quality  of  outdoor  recreation  would  decrease;  urban  recreation  facilities  would  not  meet  the 
needs  of  the  increased  population. 

K.   Social  support  facilities  would  not  keep  pace  with  population  increases.   Small  towns  would  lose 
their  small  town  atmosphere.   A  total  of  1,035  new  jobs  due  to  the  proposed  actions  would  reduce  unemploy 
ment  but  would  lead  to  a  population  increase.   Increased  construction  wages  and  investments  would  increase 
personal  income,  retail  sales,  and  property  values,  but  the  inflationary  pressures  would  result  in 
hardship  to  esrsons  on  fixed  Incomes-   All  transportation  arteries  including  rail  lines  would  experience 
heavier  average  daily  traffic  loading. 

4.  Alternatives  Considered: 

Five  alternatives  are  assessed  in  Chapter  8  of  this  statement  as  follows:   No  action,  Underground 
Mining  Only,  and  Surface  Mining  Only. 

5.  Comments  on  the  draft  environmental  statement  have  been  requested  from  various  agencies,  state 
clearing  houses,  and  Interest  groups:   see  Chapter  9. 

6.  Date  draft  statement  was  made  available  to  EPA  and  to  the  public: 


Attachment  A 

COORDINATION  IN  THE  REVIEW  OF  THE  DRAFT  ENVIRONMENTAL  STATEMENT 

Comments  on  the  draft  environmental  statement  will  be  requested  from  the  following  agencies  and 
state  clearing  houses. 

Federal 

Advisory  Council  on  Historic  Preservation 
Department  of  Agriculture 

Soil  Conservation  Service 

Forest  Service 
Department  of  Commerce 
Department  of  Energy 

Department  of  Health,  Education  and  Welfare 
Department  of  Housing  and  Urban  Development 
Department  of  the  Interior 

Bureau  of  Mines 

Bureau  of  Reclamation 

Fish  and  Wildlife  Service 

Heritage  Conservation  and  Recreation  Service 

National  Park  Service 

Office  of  Surface  Mining 
Department  of  Labor 

Mining  Safety  and  Health  Administration 

Occupational  Safety  and  Health  Administration 
Department  of  Transportation 
Federal  Protection  Agency 
Federal  Energy  Regulatory  Commission 
Interstate  Commerce  Commission 
Mountain  Plains  Federal  Regional  Council 
Office  of  Economic  Opportunity 

State 

The  State  of  Wyoming  Clearing  House  will  coordinate  comments  from  all  interested  agencies. 

Local 

Carbon  County  Commissioners 

Carbon  County  Council  of  Governments 

Carbon  County  Planning  Commission 

City  of  Rawlins 

Town  of  Hanna 

Town  of  Saratoga 

Town  of  Encampment 

Town  of  Sinclair 

Town  of  Medicine  Bow 
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CHAPTER  1 


DESCRIPTION  OF  THE  PROPOSED  ACTION 


INTRODUCTION 

Carbon  Basin  is  a  large  geological  structure  located  in 
the  northeastern  part  of  the  Southcentral  Coal  Region  of 
Wyoming.  The  area  is  located  12  miles  southeast  of 
Hanna,  Wyoming,  and  is  separated  from  the  Hanna  Basin 
by  the  Saddleback  Hills  (Figures  CA1-1  and  CA1-2). 
Carbon  Basin  is  within  the  Medicine  Bow  Resource 
Area  of  Rawlins  Bureau  of  Land  Management  District. 


Proposed  Action 

The  components  of  the  federal  action  include  the  offer 
for  competitive  bidding  a  federal  coal  lease  and  the 
granting  of  associated  rights-of-way  and  special  land-use 
permits.  Issuing  the  coal  lease  would  enable  approval  of 
technically  and  administratively  complete  mine  plans 
which  would  allow  maximum  economic  recovery  of  the 
coal  resource. 

The  Carbon  Basin  area  has  been  identified  by  the  Geo- 
logical Survey  (GS)  as  a  Known  Recoverable  Coal  Re- 
source Area  (KRCRA)  and  has  been  identified  by  BLM 
as  an  area  for  possible  leasing  and  development  (Map 
CA1-1).  Due  to  the  ownership  pattern  (alternating  sec- 
tions of  public  and  private),  all  coal  would  have  to  be 
developed  to  complete  a  logical  mining  unit.  As  a  result 
of  the  identification  of  this  area  for  possible  coal  devel- 
opment, lease  application  W-50061  is  on  file  with  the 
BLM. 

The  Carbon  Basin  area  is  extensively  underlain  by  nu- 
merous coal  beds  at  various  depths.  Interest  in  coal  de- 
velopment as  expressed  in  lease  application  W-50061  is  in 
the  southern  part  of  the  basin  (Map  CA1-1).  Considering 
present  technology,  the  Johnson,  Blue,  and  Finch  beds, 
located  in  the  area,  may  be  minable. 

These  beds  contain  a  high  quality,  low  sulfur  coal  in 
demand  by  power  companies  for  use  in  power  genera- 
tion. Current  data  indicate  the  Johnson  bed  would  be 
minable.  Further  information  is  necessary  to  determine 
the  feasibility  of  mining  either  the  Blue  or  Finch  groups. 
Specific  data  and  recommendations  concerning  the  feasi- 
bility of  mining  the  Blue  and  Finch  groups  will  be  sup- 
plied to  BLM  by  GS. 

Interpretation  by  BLM  geologist  of  exploration  data 
indicates  that  there  are  approximately  400  million  tons  of 
federal  and  private  coal  reserves  in  the  Carbon  Basin 
project  area  (Table  CA1-1);  however,  further  exploration 
is  needed  to  obtain  a  more  accurate  estimate.  Leasing  of 
the  area  will  be  deferred  until  GS  provides  data  concern- 


ing the  amount  of  coal  that  can  be  economically  recov- 
ered. These  data  will  be  furnished  at  a  later  date,  prior  to 
leasing.  Since  the  total  recoverable  reserve  of  coal  has 
not  yet  been  established,  a  projected  date  for  the  end  of 
mine  life  cannot  be  determined  at  this  time.  Mine  life  is 
expected  to  be  beyond  the  40  years  stated  in  the  mine 
and  reclamation  report. 

Surface  mining  will  range  in  depth  between  150  and 
170  feet,  which  is  the  maximum  economic  recovery  for 
surface-mined  coal  in  the  region.  Underground  mining 
methods  would  be  used  to  recover  coal  at  depths  greater 
than  150  to  170  feet  below  the  surface. 

If  offered,  the  coal  resources  of  Carbon  Basin  would 
be  leased  under  provisions  of  the  following  authorities: 
the  1920  Mineral  Leasing  Act,  as  amended;  Federal 
Land  Policy  and  Management  Act  (FLPMA);  Surface 
Mining  Control  and  Reclamation  Act  (SMCRA);  and 
BLM  Regulations  43  CFR  3500  and  3041. 

As  previously  stated,  the  BLM  has  on  file  lease  appli- 
cation W-50061  for  leasing  of  federal  coal.  This  applica- 
tion was  originally  filed  with  the  BLM  by  CF  &  I  Steel 
Corporation  on  March  17,  1975.  The  lease  application 
was  subsequently  assigned  to  Nuclear  Resources,  Inc.,  on 
September  1,  1977.  On  September  28,  1977,  the  lease  ap- 
plication was  revised  to  change  the  name  of  the  compa- 
ny from  Nuclear  Resources,  Inc.,  to  Edison  Develop- 
ment Company.  This  application  for  the  leasing  of  coal 
in  Carbon  Basin  roughly  coincides  with  the  area  shown 
on  Map  CA1-2  as  an  area  on  which  future  leasing  will  be 
considered.  The  original  lease  application  covered 
8,205.78  acres  having  federal  coal.  It  was  later  amended 
to  cover  a  federal  coal  acreage  of  7,145.75.  As  an  expres- 
sion of  interest  in  the  development  of  coal  in  the  Carbon 
Basin  area,  the  Edison  Development  Company  has  sub- 
mitted to  BLM  a  preliminary  mining  and  reclamation 
report  (Morrison-Knudsen,  May  1978)  and  an  environ- 
mental report  (VTN  Colorado,  Inc.,  January  1978). 

The  submission  of  this  preliminary  mining  and  recla- 
mation report  does  not  indicate  a  commitment  to  leasing. 
The  preliminary  report  represents  only  a  scenario  of 
mining.  However,  the  submitted  preliminary  report  is  re- 
alistic and  will  be  used  as  a  guideline  for  analysis  of  the 
lease  area  for  suitability  of  leasing  of  federal  coal.  The 
analysis  of  impacts  resulting  from  proposed  ancillary 
facilities  will  be  based  on  best  available  data. 

If  leased,  the  successful  lessee  must  submit  a  plan  for 
mining  and  reclamation  (M&R)  to  the  state  of  Wyoming 
Department  of  Environmental  Quality  (DEQ)  and  Secre- 
tary of  Interior,  Office  of  Surface  Mining  (OSM),  for 
review  and  approval  within  3  years  after  leasing.  Bureau 
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Table  CA1-1 


APPROXIMATE  COAL  RESERVES  AND  ANALYSIS  DATA 
FOR  COAL  GROUPS  IN  CARBON  BASIN  PROJECT  AREA 


Coal  Group 

Item 

Johnson 

Blue 

Finch 

Coal  Thickness*,  Feet  (Maximum) 

32 

5 

13 

Coal  Reserves,  Million  Tons 

250 

30 

120 

Moisture,  Percent 

9.06-12.50 

** 

8.41 

Ash,  Percent 

9.19-10.98 

** 

6.51 

Volatile  matter,  Percent 

37.86-39.39 

•k* 

43.83 

Fixed  Carbon,  Percent 

42.10-42.68 

** 

41.25 

Sulfur,  Percent 

0.57-  0.60 

** 

0.52 

BTU/lb. 

10,980-11,280 

** 

11,680 

*   Coal  reserves  are  estimated  from  data  presently  available.   Future  drilling 
may  provide  information  significantly  altering  the  quantities  presented. 

**  Analysis  not  available  for  the  Blue  group. 


Source:   Nuclear  Resources,  Carbon  Basin  Mine  Report 
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DESCRIPTION  OF  THE  PROPOSAL 


of  Land  Management  (BLM)  and  Geological  Survey 
(GS)  will  concur  in  approval  of  the  M&R  plan.  The 
plan,  when  submitted,  must  satisfy  all  the  regulations 
promulgated  pursuant  to  requirements  of  the  Surface 
Mining  Control  and  Reclamation  Act  of  1977  (SMCRA); 
all  lease  conditions,  requirements,  and  stipulations;  and 
all  applicable  regulations  developed  under  state  laws. 

Of  the  federal  lands  included  in  lease  application  W- 
50061,  certain  lands  are  being  excluded  from  considera- 
tion of  leasing  for  the  following  reasons  (Map  CA1-1): 

1.  Lack  of  complete  data  to  determine  if  the  quantity 
of  coal  present  is  economically  feasible  to  mine. 

2.  Insufficient  data  to  determine  economic  feasibility  or 
practicality  of  extending  either  underground  or  surface 
mining  beyond  the  boundaries  shown  in  the  underground 
mining  section  of  the  mine  and  reclamation  report.  The 
remaining  federal  acreage  to  be  considered  for  leasing  is 
encompassed  by  the  proposed  project  boundary  as 
shown  on  Map  CA1-1. 


RELATION  OF  CARBON  BASIN  TO 
CIVIL  ACTION  75-1749 

On  September  27,  1977,  in  Civil  Action  75-1749,  Natu- 
ral Resources  Defense  Council  et  al.  versus  Rayston  C. 
Hughes  et  al.,  the  United  States  District  Court  for  the 
District  of  Columbia  issued  an  order  that  the  federal  de- 
fendants were  enjoined  from  implementing  a  new  coal 
leasing  program  including  calling  for  nominations  of 
tracts  for  federal  coal  leasing  and  issuing  any  coal  leases. 
On  June  14,  1978,  the  order  of  this  civil  action  was 
amended  as  follows:  "Federal  defendents  are  not  en- 
joined from  fully  processing  competitive  coal  lease  appli- 
cation W-50061,  Edison  Development  Company"  Edison 
Development  Company  is  the  leading  candidate  for  leas- 
ing, and  as  such  their  proposal  is  being  used  as  a  model. 
The  leasing  of  coal  in  the  Carbon  Basin,  if  offered,  will 
meet  the  criteria  contained  in  the  U.S.  District  Court 
Order  and  its  amendment. 


BACKGROUND 

The  Hanna  Area  Management  Framework  Plan 
(MFP)  contains  land  management  decisions  for  that  por- 
tion of  the  Medicine  Bow  Resource  Area  which  lies 
within  Carbon  County. 

The  planning  within  this  unit  was  completed  in  1977  in 
accordance  with  the  standards  of  the  Federal  Land 
Policy  and  Management  Act  of  1975  and  the  Federal 
Coal  Leasing  Amendments  Act  of  1975.  The  present 
land  use  in  the  Carbon  Basin  primarily  is  grazing  by  live- 
stock and  wildlife.  There  is  some  secondary  recreational 
use,  most  of  which  is  hunting.  The  MFP  long-term  land 
use  decision  is  for  continuing  management  for  livestock 
grazing,  wildlife  use,  and  recreation.  Any  post-mining 
land  use  on  public  lands  within  the  proposed  lease  area 
would  be  required  to  meet  these  management  objectives. 
The  MFP  multiple  use  objective  for  coal  is  to  allow  con- 


tinued identification,  leasing,  and  development  for  coal  in 
the  planning  unit  to  assist  the  nation  in  meeting  its  grow- 
ing energy  needs  while  providing  adequate  environmen- 
tal safeguards  and  strict  rehabilitation  standards.  As 
shown  on  Map  CA1-2,  the  Carbon  Basin  tract  in  T.  21 
N.,  R.  79  W.,  T.  20  N.,  R.  80  W.,  T.  21  N.,  R.  80  W„ 
has  been  identified  in  the  MFP  as  a  possible  coal  devel- 
opment area  pending  further  evaluation  in  this  environ- 
mental statement  (ES). 

Interest  in  leasing  and  development  of  known  coal  re- 
sources in  this  area  led  to  consideration  of  the  area  for 
coal  development  in  the  land  use  planning  process. 


Land  Ownership 

The  remaining  land  included  in  the  lease  application, 
along  with  private  lands  intermingled  among  the  federal 
lands,  includes  an  area  that  would  make  a  logical  mining 
unit.  This  mining  unit,  or  "project  area"(Map  CA1-1), 
would  contain  15,494  acres.  The  ownership  distribution 
(coal  and  surface)  is  shown  in  Table  CA1-2.  The  total 
acreage  shown  does  not  include  the  NE?,  Section  28,  T. 
21  N.,  R.  80  W.,  because  the  private  owner  of  the  sur- 
face and  minerals  has  reserved  the  acreage  from  develop- 
ment. The  difference  in  ownership  is  due  to  diversity  of 
minerals  and  surface  rights  on  individual  sections.  For 
example,  in  Section  22,  T.  21  N.,  R.  80  W.,  the  state  has 
surface  ownership  and  the  underlying  minerals  are  under 
federal  ownership.  Map  CA1-1  displays  this  overlap  of 
ownership.  Because  of  the  checkerboard  ownership  pat- 
tern of  both  the  coal  and  surface  lands,  the  development 
of  the  private  coal  is  dependent  upon  the  availability  of 
federal  coal  and  vise  versa.  The  surface  mining  on  pri- 
vate land  would  occur  due  to  the  proximity  of  the  coal 
seams  to  the  surface.  This  occurs  only  on  these  private 
lands.  The  surface  mining  operations  would  also  allow 
for  recovery  of  coal  whose  depth  of  170  feet  or  less 
would  preclude  full  recovery  by  present  day  under- 
ground mining  methods. 

A  secondary  effect  of  the  surface  mine  would  be  to  fa- 
cilitate the  development  of  the  underground  portals,  as 
no  new  areas  would  have  to  be  disturbed  and  the  surface 
mined  high  wall  would  suffice  as  entry  locations  to  un- 
derground seams. 


Preleasing  Inventories  and  Analysis 

The  BLM  contracted  the  Wyoming  Game  and  Fish 
Department  and  the  Fish  and  Wildlife  Service  to  con- 
duct various  wildlife  inventories  on  the  proposed  lease 
area.  In  1974  the  Wyoming  Game  and  Fish  Department 
conducted  inventories  on  and  adjacent  to  the  area.  The 
wildlife  inventories  identified  whitetail  prairie  dog  colo- 
nies, raptor  nesting  areas,  big  and  small  game  species, 
birds,  and  nongame  mammals.  The  Fish  and  Wildlife 
Service  conducted  a  comprehensive  search  for  black- 
footed  ferrets  on  the  project  area  in  August  1978,  cover- 
ing an  estimated  2,744  acres  of  prairie  dog  colonies. 
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Table  CA1-2 
SURFACE  AND  COAL  OWNERSHIP  WITHIN  PROJECT  AREA 


Surface  Acres 

Coal  Acres 

Excluded  Coal  Acres 

Federal* 

5,626 

6,146 

1,000 

State 

640 

0 

0 

Private 

9,228 

8,348 

0 

Total 

15,494 

14,494 

1,000 

Source:   BLM 

1978 

*    Federal  denotes  public  lands  in  relation  to  surface  acres  and  Federal 
coal  in  relation  to  coal  acres. 
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A  search  by  Fish  and  Wildlife  Service  and  BLM  bi- 
ologists located  15  golden  eagle  nests  on  and  adjacent  to 
the  area,  3  of  which  were  active  in  the  spring  of  1978. 
On  May  15,  1978,  a  letter  was  written  to  the  Fish  and 
Wildlife  Service  to  initiate  formal  consultation  concern- 
ing these  nests. 

The  BLM  contracted  an  Order  III  soil  survey  that 
was  conducted  on  the  area  by  the  Soil  Conservation 
Service.  An  Order  II  survey  has  been  conducted  by 
Edison  Development  Company  on  Sections  1,  29,  31, 
and  35.  Edison  Development  Company  has  also  pro- 
vided an  analysis  of  the  overburden  material  made  for 
physical  and  chemical  properties. 

A  cultural  inventory  has  been  conducted  on  approxi- 
mately 19%  of  the  Carbon  Basin  project  area.  The  State 
Historic  Preservation  Officer  (SHPO)  was  consulted 
concerning  any  National  Register  sites  within  the  project 
area.  Compliance  with  Section  106  of  the  National  His- 
toric Preservation  Act  of  1966  will  be  completed  for  all 
sites  listed  on  the  National  Register  or  determined  by  the 
SHPO  and  the  Keeper  of  the  National  Register  of  His- 
toric Places  to  be  eligible  for  inclusion  in  the  National 
Register  prior  to  approval  of  any  operation. 

Specific  inventories  were  conducted  by  VTN  Colora- 
do, Inc.  under  the  direction  of  Commonwealth  Edison, 
in  consultation  with  the  BLM  and  the  Wyoming  Game 
and  Fish  Department,  on  threatened  or  endangered 
plants  and  animals  and  on  raptor  nesting  sites  and  with 
the  SHPO  on  archeological  sites,  historical  sites,  and  pa- 
leontological  locations. 

Presently,  the  BLM  is  investigating  the  lands  on  and 
adjacent  to  the  area  to  determine  unsuitability  coal  de- 
velopment. All  coal  unsuitability  criteria  have  been  re- 
viewed; those  that  are  applicable  to  this  proposed  action 
are  as  follows:  Rights-of-way  and  easements;  historic 
lands  and  sites;  federally  listed  endangered  species;  bald 
and  golden  eagle  nests;  falcon  cliff  nesting  sites;  migra- 
tory birds;  state  resident  fish  and  wildlife;  prime  farm- 
lands; alluvial  valley  floors;  and  reclaimability.  Applica- 
ble unsuitability  criteria  are  discussed  in  Chapters  1,  2,  3 
or  4. 

The  following  constraints  and  restrictions  applicable  to 
coal  development  in  Carbon  Basin  are  included  in  the 
Hanna  MFP: 

1.  The  Carbon  Cemetary  (120  acres  tract)  will  be  ex- 
cluded from  leasing  (see  Figure  CA1-2  for  general  loca- 
tion). 

2.  Any  projects  considered  for  development  in  wildlife 
winter  ranges  will  be  designed  to  minimize  impacts  and 
to  benefit  the  wildlife  species  involved. 

3.  The  critical  antelope  winter  habitat  will  be  managed 
to  support  the  existing  antelope  population  in  the  plan- 
ning unit. 

4.  Mineral  leasing  stipulations  will  include  restoration 
of  disturbed  wildlife  habitat. 

5.  Nesting  and  hunting  habitats  for  all  raptors  that  are 
identified  through  surveys  will  be  maintained  and  pro- 
tected. 

6.  All  multiple  use  activities  within  critical  wildlife 
habitat  (including  that  of  endangered  species)  will  be 
evaluated  and  regulated  to  protect  that  habitat. 


7.  All  livestock  grazing  will  be  removed  from  the  mine 
project  area  of  Carbon  Basin. 


RELATION  OF  CARBON  BASIN  TO 
SOUTHCENTRAL  ES 

The  possible  development  of  coal  in  the  Carbon  Basin 
area  is  recognized  in  the  Environmental  Statement,  De- 
velopment of  Coal  Resources  in  Southcentral  Wyoming 
and  is  included  in  the  regional  assessment  section  as  part 
of  the  Hanna  area  of  interest  (Southcentral  ES,  Regional, 
Chapter  8,  High  Level  Development).  The  Hanna  area 
of  interest,  which  includes  Carbon  Basin,  is  shown  on 
Southcentral  ES,  Regional,  Map  1,  Surface  Ownership 
and  Coal  Action  Areas.  The  analysis  of  the  impacts  re- 
sulting from  development  of  all  the  areas  of  interest  of 
which  Carbon  Basin  is  a  part  is  included  in  the  high 
level  scenario  (Southcentral  ES,  Regional,  Chapter  8). 

The  Southcentral  ES  includes  in  its  regional  proposed 
action  the  coal  mines  now  in  operation  and  the  three 
proposed  coal  mines  on  existing  federal  coal  leases.  The 
magnitude  of  developments  in  the  Carbon  Basin  ES  is  in 
addition  to  the  existing  and  proposed  developments  pre- 
sented in  Southcentral  ES,  Chapter  1. 


AUTHORIZING  ACTIONS 

This  section  identifies  governmental  authorizations 
which  would  be  required  to  fully  implement  the  propos- 
al. 


Federal 


Bureau  of  Land  Management  (BLM) 

The  BLM,  in  consultation  with  the  Geologic  Survey 
(GS)  and  Office  of  Surface  Mining  (OSM),  may  issue  the 
leases  for  federal  coal  for  the  Department  of  the  Interior. 
The  BLM  will  develop  special  requirements  for  manage- 
ment and  protection  of  all  resources  other  than  coal  and 
for  the  post-mining  use  of  the  affected  lands.  These  spe- 
cial requirements  will  be  included  in  the  federal  coal 
leases  and  reclamation  plans. 

BLM  will  also  be  responsible  for  granting  various 
rights-of-ways  for  ancillary  facilities. 


Office  of  Surface  Mining  (OSM) 

OSM,  with  the  concurrence  of  the  Wyoming  Depart- 
ment of  Environmental  Quality  (DEQ),  BLM  and  GS, 
has  the  authority  to  approve  the  mining  and  permit  ap- 
plications which  include  the  mining  and  reclamation 
plan. 
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Geological  Survey 

GS  is  responsible  for  development,  production,  and 
maximum  economic  coal  resource  recovery  requirements 
included  in  the  mining  permit. 


State 


Wyoming  Department  of  Environmental  Quality  (DEQ) 

DEQ  and  OSM  will  jointly  review  for  compliance  the 
mining  and  reclamation  plans  and  permits  that  are  au- 
thorized under  a  federal  coal  lease. 

The  Land  Quality  Division  will  issue  a  permit  and  li- 
cense to  mine  after  approval  of  a  mining  and  reclamation 
plan. 

Air  Quality  Division  will  review  all  applications  for 
air  contaminate  data,  controls  and  monitoring.  The  Air 
Quality  Division  will  issue  permits  to  construct  and  oper- 
ate facilities  that  could  affect  air  quality. 

The  Water  Quality  Division  would  issue  permits  to 
construct  waste  water  systems;  they  would  also  issue  Na- 
tional Pollutant  Discharge  Elimination  System  (NPDES) 
permits  for  discharging  waste  water. 

The  Solid  Waste  Division  would  issue  construction  fill 
permits  and  industrial  waste  facility  permits  for  solid 
waste  disposal  during  construction  and  operation. 

The  cooperative  agreement  between  the  state  of  Wyo- 
ming and  the  Department  of  Interior  concerning  cooper- 
ative proposed  regulation  of  surface  coal  mining  and  rec- 
lamation operation  on  federal  lands  within  the  state  of 
Wyoming  was  signed  on  October  26,  1978.  The  purpose 
of  the  agreement  is  to  prevent  duality  of  administration 
and  enforcement  of  mining  and  reclamation  requirements 
by  providing  for  state  regulation  on  surface  coal  mining 
and  reclamation  operations  on  federal  lands  within  the 
state. 


Wyoming  State  Engineer 

Any  storage,  impoundment,  or  use  of  surface  or 
groundwater  for  mining  and  coal  processing  operations 
would  require  a  permit  from  the  State  Engineer. 


County 

The  Carbon  County  government  would  review  and 
approve  the  site  plan  submitted  by  the  applicant  and 
issue  building  permits  for  mining  structures. 


mine  for  the  annual  production  of  5  million  tons  of  coal. 
The  surface  mine  is  designed  to  recover  approximately 
10  million  tons  of  coal  located  on  private  lands.  This 
coal  lies  within  150  feet  of  the  surface,  and  most  coal  is 
not  recoverable  by  underground  mining  methods.  The 
underground  mine  would  be  developed  concurrently 
with  the  surface  mine  and  would  permit  recovery  of  fed- 
eral and  private  coal  (up  to  400  million  tons)  lying  150  to 
900  feet  below  the  surface.  Three  portals  would  be  con- 
structed to  serve  the  main  underground  mine  operation. 
An  underground  training  mine  is  proposed  to  be  worked 
in  Section  1,  T.  20  N.,  R.  80  W.  Proposed  mine  and  an- 
cillary facilities  would  serve  both  the  surface  and  under- 
ground mining  operations. 


Mine  Facilities 

The  proposed  mine  facilities  would  be  primarily  for 
development  of  the  underground  mines  but  would  also 
serve  the  needs  of  the  surface  operations.  These  facilities 
would  be  located  on  private  lands  as  shown  on  Figure 
CA1-3.  They  are  divided  into  four  individual  groups:  the 
main  mine  facilities  and  east  portal  would  be  located  in 
Section  29,  T.  21  N.,  R.  79  W.;  the  surface  mine  facilities 
and  south  portal  would  be  located  in  Section  35,  T.  21 
N.,  R.  80  W.;  the  surface  mine  facilities  and  training 
mine  would  be  located  in  Section  1,  T.  20  N.,  R.  79  W.; 
and  the  west  portal  would  be  located  in  Section  32,  T. 
21  N.,  R.  80  W. 

A  ventilation  shaft  is  located  on  private  land  in  Sec- 
tion 13,  T.  21  N.,  R.  80  W.  The  construction  of  this  shaft 
would  disturb  approximately  10  acres  of  land.  Access  to 
the  shaft  area  would  be  by  existing  secondary  roads  from 
the  east  portal,  a  distance  of  approximately  5  miles.  A  se- 
curity fence  with  a  locked  gate  would  surround  the  shaft 
site. 

Electrical  power  would  be  provided  by  Carbon  Power 
and  Light,  Incorporated,  from  the  34.5-kv  transmission 
line  which  crosses  the  property.  The  main  substation 
would  be  located  near  the  main  office.  Portable  substa- 
tions would  be  located  throughout  the  project  area  to 
serve  the  three  portals  of  the  main  mine,  the  training 
mine  portal,  the  ventilation  shaft  facilities,  and  the  sur- 
face mining  operations.  Approximately  12  miles  of  line 
would  be  constructed;  10  miles  would  serve  under- 
ground mining  facilities  and  would  remain  for  the  life  of 
the  mine.  Two  miles  of  line  would  serve  surface  mining 
operations  and  would  be  removed  upon  completion  of 
mining.  All  mine-related  power  lines  would  be  construct- 
ed in  accordance  with  standards  established  in  the  U.S. 
Department  of  Agriculture  bulletin,  REA  61-10,  to 
reduce  accidental  electrocution  of  raptors. 


MINE  AND  RECLAMATION 
DESCRIPTION 


Typical  Operation  of  Surface  Facilities 

The  preliminary  mine  and  reclamation  reports  propose 
the   development   of  both   a   surface   and   underground 


Ancillary  Facilities 

A  13-mile  railroad  spur  requiring  a  right-of-way  (appli- 
cation W-57224)  would  be  constructed  by  the  Union  Pa- 
cific Railroad  Company.  The  spur  would  begin  at  the 
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Union  Pacific  track  in  Section  15,  T.  22  N.,  R.  78  W., 
and  terminate  in  a  loop  track  in  Section  28,  T.  21  N.,  R. 
79  W.,  6th  P.M.  (see  Map  CA1-3).  The  spur  would  dis- 
turb 485  acres:  258  acres  of  public  and  227  acres  of  state 
and  private  land.  A  short-wave  radio  base  station  would 
be  constructed  at  the  office  building  to  facilitate  commu- 
nication in  and  around  the  mining  area.  The  proposed 
telephone  line  would  extend  from  Elk  Mountain  to  the 
east  portal  site  for  a  distance  of  approximately  8  miles. 
As  no  right-of-way  application  is  on  file,  the  exact  loca- 
tion of  the  line  has  not  been  determined,  but  it  is  estimat- 
ed that  approximately  10  acres  (5  acres  public,  5  acres 
private)  would  be  disturbed. 


Access  Roads 

A  short  section  of  access  road  would  be  constructed 
from  the  county  road  (Carbon  County  402)  along  the 
east  side.  The  access  road  would  be  constructed  along 
natural  land  surfaces  where  possible,  avoiding  unneces- 
sary cuts  and  fills.  Ditches  and  culverts  would  be  used  to 
control  surface  runoff.  In  accordance  with  the  coal  un- 
suitability  criteria  on  rights-of-way  and  easements,  the  re- 
location of  this  portion  of  County  Road  402  is  accept- 
able. To  secure  the  general  plant  and  facilities  area,  fenc- 
ing or  a  security  station  would  be  provided.  The  access 
road  would  occupy  2  acres  of  public  land  and  no  private 
land. 

A  portion  of  County  Road  402  would  have  to  be  relo- 
cated to  avoid  the  planned  route  of  the  railroad  spur 
(Map  CA1-3).  The  relocation  of  the  road  would  disturb 
approximately  9  acres  of  public  land.  As  the  exact  loca- 
tion of  the  proposed  county  road  has  not  been  deter- 
mined, no  right-of-way  application  is  on  file. 

Table  CAB  depicts  a  summation  of  the  proposed  an- 
cillary facilities  for  the  Carbon  Basin  Mine. 


Surface  Mining  and  Reclamation  Operations 

The  typical  operation  description  for  the  Carbon  Basin 
project  is  confined  to  the  areas  shown  on  Figure  CA1-4. 
The  ownership  of  these  areas  is  private  surface  and  pri- 
vate minerals. 


Topsoil  Removal  and  Disposition 

Topsoil  would  be  removed  in  advance  of  the  stripping 
operations  and  prior  to  the  construction  of  waste  dumps 
(see  Figure  CA1-4).  The  A,  B,  and  C  horizons  of  soils, 
designated  as  suitable,  would  be  stripped  and  stockpiled. 
Topsoil  stripping  would  be  an  ongoing  process  through- 
out the  mine  life.  Topsoil  stockpiles  would  be  temporary 
and  would  be  seeded  with  quick-growing  grasses  to  con- 
trol erosion. 


Watercourse  Diversions 

All  runoff  water  would  be  diverted  above  disturbed 
areas  and  returned  to  natural  waterways  below  the  mine. 


The  reclamation  program  would  reestablish  the  natural 
waterways  as  much  as  possible.  Erosion  in  disturbed 
areas  would  be  controlled  prior  to  reestablishment  of 
vegetation  by  building  water  bars  (berms  to  impede  the 
flow  of  water  across  an  erodible  surface).  Any  runoff 
from  reclaimed  mine  areas  which  would  not  drain  into 
the  mine  would  be  collected  in  settling  ponds.  Within  the 
mine,  itself,  groundwater,  rain,  and  snowmelt  would  be 
collected  at  a  low  point  and  pumped  to  settling  ponds. 
These  ponds  would  be  located  as  required  by  mining  and 
reclaimed  when  no  longer  needed.  Some  of  the  water 
collected  in  the  settling  ponds  might  be  used  for  dust 
control  on  haul  and  service  roads  and  in  working  areas 
as  needed  to  maintain  air  quality.  If,  in  practice,  it  was 
found  to  be  impossible  or  impractical  to  prevent  dis- 
charges, applicable  permits  would  be  obtained,  and  the 
water  would  be  monitored  and  treated  before  being  re- 
leased and  monitored  after  being  released. 

Temporary  diversion  ditches  would  be  built.  The  bot- 
toms would  be  seeded  with  approved  grasses  where  ap- 
propriate. Culverts  or  bridges  would  be  installed  where 
necessary.  In  no  case  would  diversion  ditches  discharge 
directly  upon  topsoil  storage  areas,  spoil  piles,  or  other 
unconsolidated  material.  Surface  water  diversions  will 
meet  all  state  and  federal  standards. 


Overburden  Removal  and  Disposition 

After  topsoil  material  (A,  B,  C  horizons)  were  re- 
moved and  stock-piled  together,  overburden  would  be 
drilled  and  blasted.  The  broken  material  would  be  loaded 
by  electric  shovels  onto  rear-dump  trucks  for  haulage  to 
either  disposal  dumps  or  pit  backfilling  areas  located 
behind  the  advancing  coal  face.  Overburden  disposal 
sites  would  be  designed  to  meet  state  and  federal  stand- 
ards. Those  portions  of  the  overburden  having  suitable 
characteristics  for  soil  development  and  plant  growing 
capabilties  would  be  saved. 


Coal  Removal 

Exposed  coal  would  be  drilled  and  blasted.  Broken 
coal  would  be  loaded  by  front-end  loaders  onto  trucks 
for  haulage  to  the  coal  handling  and  load-out  facilities 
located  at  the  proposed  rail  spur  on  the  eastern  side  of 
the  property.  Coal  production  from  the  surface  mine 
would  total  10  million  tons.  Production  rate  would  be 
approximately  1.0  million  tons  per  year  for  10  years.  Sur- 
face disturbance  would  occur  at  the  rate  of  approximate- 
ly 140  acres  a  year  while  reclamation  would  be  initiated 
at  a  rate  of  approximately  120  acres  per  year.  Some  areas 
disturbed  by  surface  mining  would  be  reshaped  and  uti- 
lized as  mine  facility  sites. 


Backfilling  and  Grading  of  Overburden 

Overburden  removed  during  initial  surface  mining 
would  be  dumped  east  and  southeast  of  pit  I  (Figure 
CA1-4).  Other  overburden  would  be  dumped  into  a 
small  waste  dump  south  of  the  outcrop  line.  As  soon  as 
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MapCA  1-3 
GENERAL  ACCESS  AND  UTILITIES 
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sufficient  room  were  available,  backfilling  of  the  mined 
out  area  would  commence. 

Since  the  access  portal  for  mine  I  would  be  located  in 
the  exposed  Johnson  seam  in  the  pit  I  highwall,  backfill- 
ing is  scheduled  and  planned  for  minimal  interference  to 
underground  operations.  As  surface  mining  progressed 
southward  into  pits  I  and  II,  pit  backfilling  would 
follow,  generally  conforming  to  the  original  topography. 
At  the  completion  of  surface  mining,  the  pits  would  be 
backfilled  except  where  underground  access  portals  were 
located. 

Overburden  would  be  removed  by  shovel  and  trans- 
ported by  trucks  to  the  mined  out  area  behind  the  ad- 
vancing coal  face.  Bulldozers  would  be  used  for  shaping 
the  backfilled  areas.  Final  grading  of  backfilled  areas 
would  be  done  by  graders  prior  to  topsoil  replacement 
and  seeding.  Prior  to  the  replacement  of  the  topsoil,  the 
slopes  of  the  waste  dumps  would  be  reduced  to  minimize 
erosion. 


Topsoil  Replacement  and  Erosion  Control  Measures 

Because  of  the  sloping  nature  of  some  of  the  Carbon 
Basin  project  area,  surface  manipulations  that  prevent 
runoff  would  probably  be  an  important  part  of  the 
seedbed  preparation.  The  tops  of  the  spoil  dumps  would 
be  manipulated  to  form  swales  to  divert  excessive  runoff. 
Graded  and  shaped  surfaces  ready  for  topsoil  replace- 
ment would  be  disced  to  enhance  water  infiltration  and 
reduce  compaction. 

Approximately  2,049  acre  feet  of  suitable  soils  would 
be  available  for  reclamation.  This  would  provide  an 
average  of  12  inches  or  more  of  topsoil  covering  for  the 
reclaimed  areas  at  the  end  of  mining.  Soils  required  for 
revegetation  would  be  taken  out  of  stockpiles  and  spread 
over  graded  and  shaped  areas  in  the  spring.  This  proce- 
dure would  allow  the  topsoil  to  lie  fallow  during  the 
summer  before  seeding  in  the  fall.  Fertilizers  and  other 
soil  amendments  would  be  incorporated  as  needed. 


Planting  and  Revegetation 

The  coal  mining  operation  would  restore  the  affected 
lands  to  a  diverse,  effective,  and  permanent  vegetative 
cover  of  species  native  to  the  area  or  species  that  would 
support  the  planned  post  mining  use.  A  mining  permit 
will  not  be  approved  unless  the  applicant's  mine  plan  has 
demonstrated  that  reclamation  to  the  post  mining  land 
use  can  be  accomplished. 

Implementation  of  the  reclamation  plan  would  include 
seedbed  preparation,  seeding  and  planting,  and  evalua- 
tion. Topsoil  handling  and  seedbed  preparation  would 
conform  to  state  and  federal  regulations  and  require- 
ments. 

Grass  mixture  would  be  seeded  in  the  fall,  and  shrubs 
would  be  planted  for  the  following  spring.  All  seeding 
and  planting  would  be  done  during  times  of  favorable 
soil  moisture.  Supplemental  irrigation  of  all  shrub  plant- 
ings would  be  required,  especially  at  the  time  of  initial 
planting.  Seeding  and  planting  rates  would  be  sufficient 


to  assure  establishment  and  selfgeneration  of  the  desired 
vegetation.  The  revegetated  lands  would  be  fenced  to 
eliminate  grazing  by  range  animals  and  pronghorn  until 
an  adequate  cover  of  vegetation  could  be  established  and 
maintained. 


Underground  Mining 

The  coal  reserves  to  be  mined  with  underground 
mining  methods  would  be  recovered  with  continuous 
miners  and  longwall  equipment.  Present  data  indicate 
coal  reserves  dip  at  approximately  11  to  16  degrees  and 
extend  to  depths  of  900  feet.  Of  the  total  coal  produc- 
tion, underground  mining  would  produce  approximately 
95%-98%. 

During  the  initial  phase  of  development,  coal  would 
be  conveyed  out  of  each  of  the  three  portals.  Coal 
coming  out  of  the  east  portal  would  go  into  a  storage  fa- 
cility located  in  Section  29.  Coal  from  the  south  and  the 
west  portals  would  be  trucked  to  the  storage  facility  lo- 
cated in  Section  29.  After  completion  of  the  initial  devel- 
opment, all  coal  would  be  conveyed  out  the  east  portal 
into  the  storage  facility.  Unit  trains  would  be  loaded 
from  the  storage  facility.  A  13-mile  railroad  spur  and 
loop  is  planned.  This  would  connect  the  mine  site  with 
the  Union  Pacific  main  line  at  Medicine  Bow,  Wyoming. 

A  combination  of  continuous  and  longwall  mining 
would  be  used  to  recover  the  coal.  Initial  mining  would 
be  by  the  continuous  method,  longwall  would  be  used 
where  feasible  as  mining  progressed. 

A  series  of  parallel  underground  openings  called  en- 
tries (separated  by  pillars  of  coal  to  provide  support) 
would  be  developed  from  the  portal.  After  the  main  en- 
tries were  first  developed,  panel  entries  would  be  driven 
off  one  side  of  these  main  entries.  These  panel  entries 
would  be  developed  by  advance  mining  methods  in  a 
consecutive  manner  in  a  direction  away  from  the  portals 
and  on  one  side  of  the  main  entries.  When  these  portals 
were  mined  out,  mine  development  would  progress  on 
the  other  side  of  the  main  entries  toward  the  portal  by 
retreat  mining  methods.  While  retreating  towards  the 
portal,  coal  remaining  in  barriers  between  the  main  en- 
tries and  room  panels  would  be  recovered.  It  is  planned 
to  use  continuous  mining  equipment  for  mine  develop- 
ment. 


Longwall  Mining 

Longwall  mining  would  consist  of  developing  one  or 
more  entries  or  gates  500  to  600  feet  apart.  Pillars  left  be- 
tween gates  would  be  mined  by  using  longwall  equip- 
ment and  by  retreat  mining  procedures.  Most  of  the  coal 
would  be  recovered  by  this  longwall  method  of  mining. 
The  retreat  system  for  longwall  mining  is  commonly 
used  in  the  United  States  since  the  entries  do  not  have  to 
be  maintained  behind  the  longwall  face,  thus  simplifying 
roof  support,  ventilation,  and  the  like. 

The  longwall  system  would  consist  of  a  combination 
of   three    basic    components;    the    support    system,    the 
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mining  machine,  and  the  haulage  system.  These  compo- 
nents are  shown  in  Figure  CA1-5. 

The  support  system  would  consist  of  interconnected 
hydraulic  jacks  with  roof  and  floor  bars,  would  be  self 
advancing,  and  would  be  capable  of  advancing  the  face 
conveyor. 

Two  types  of  mining  machines  are  used  in  this  coun- 
try—  the  planer  and  the  shearer.  It  is  probable  that  a 
planer  would  be  used.  The  planer  or  plow  would  rest  on 
the  bottom  and  would  be  pulled  along  the  face  in  front 
of  the  armored  conveyor  with  a  chain.  Non-rotating  bits 
would  cut  a  thin  layer  of  coal  and  deflect  it  onto  the 
conveyor.  Figure  CA1-5  illustrates  a  coal  planer. 

The  primary  function  of  the  face  conveyor  would  be 
to  haul  coal;  however,  it  would  also  be  flexible  to  allow 
snaking  the  conveyor  and  would  have  sufficient  strength 
to  support  the  shearer  which  slide  atop  it.  The  longwall 
shearer  would  cut  the  coal  from  the  face  and  discharge  it 
onto  the  face  conveyor  which  would  discharge  onto  a 
stage  loader  to  provide  an  even  flow  of  coal  onto  the 
panel  belt  conveyor.  At  the  head  entry  side  of  the  face, 
the  face  conveyor  would  discharge  onto  an  intermediate 
haul  unit  that  would  either  piggyback  or  side  dump  onto 
a  panel  belt.  Continuous  miners  would  be  used  in  all  de- 
velopment work  and  in  room  and  pillar  sections  in  areas 
where  faulting  is  known  or  suspected  to  occur  and 
where  long-wall  mining  is  not  applicable.  A  section 
would  consist  of  a  continuous  miner,  two  shuttle  cars,  a 
roof  bolter,  and  a  rock  duster.  The  continuous  miners 
would  cut  the  coal  and  simultaneously  load  it  into  a 
shuttle  car.  The  shuttle  cars  would  haul  the  coal  to  the 
belt  line  and  dump  it  into  a  ratio  feeder  equipped  with  a 
breaker  (Figure  CA1-5). 


Subsidence 

After  coal  extraction,  the  openings  or  mined-out 
panels  would  eventually  close  by  gravitational  forces. 
Convergence  of  the  roof  would  gradually  work  towards 
the  surface. 

Predictable  and  planned  subsidence  is  desirable  since 
subsidence  relieves  stresses  within  the  rock  caused  by 
coal  removal.  Overloading  of  underground  structures  are 
thus  reduced,  and  a  maximum  recovery  of  the  reserves  is 
possible. 

A  baseline  elevation  survey  of  the  project  area  would 
be  performed  before  the  mining  operations  would  com- 
mence. Permanent  survey  stations  would  be  established 
for  the  area  and  would  be  described  in  maps  and  aerial 
photographs  with  reference  coordinates,  elevations,  and 
a  geological  summary.  Engineering  data,  based  on  mine 
design  and  investigations  on  rock  mechanics,  would  be 
used  to  predict  and  check  the  indications  of  the  occur- 
rence of  subsidence.  The  data  provided  would  be  used  to 
predict  the  magnitude  and  affects  of  subsidence  and  to 
prepare  a  reclamation  plan  for  the  affected  areas. 

The  subsidence  monitoring  would  consist  of  two 
major  parts:  setting  up  a  rock  mechanics  study  to  evalu- 
ate the  rock  properties  and  establishing  a  grid  system  of 
fixed  stations  over  the  first  areas  to  be  mined.  The  sta- 
tions would  be  located  in  reference  to  the  underground 
mining  operations.  The  location  of  the  stations  would  be 
at  given  distances  away  from  the  underground  workings 
and  at  given  intervals  over  the  underground  workings. 
Such  data  as  vertical  and  horizontal  displacement  of  the 
surface  stations,  the  depth  of  cover  at  each  station,  the 
mining  height  in  the  area,  and  the  mine  design  in  the 
area  would  be  recorded.  Measurements  in  this  operating 
phase  of  the  monitoring  program  would  be  made  with 
conventional  surveying  equipment  and  would  be  periodi- 
cally photographed  by  aerial  methods. 
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Figure  CA1-5 
TYPICAL  LONGWALL  SYSTEM  OF  MINING 


SOURCE:  BLM,  1978 


CHAPTER  2 


DESCRIPTION  OF  THE  EXISTING  ENVIRONMENT 


CLIMATE 

The  climate  of  southcentral  Wyoming  is  characterized 
by  dry  air  masses,  which  are  modified  Pacific  air  masses 
moving  eastward  over  the  Rocky  Mountains.  Westerly 
winds  provide  most  of  the  precipitation.  In  the  summer, 
most  of  the  precipitation  in  the  area  is  a  result  of  thun- 
derstorms. 

The  proposed  Carbon  Basin  project  area  is  located 
about  12  miles  southeast  of  Hanna  in  Carbon  County. 
Temperatures  at  the  site  average  about  45°F  annually. 
Temperatures  of  89°F  or  above  occur  in  July  while  Janu- 
ary is  the  coldest  month  with  frequent  daily  minimum 
temperatures  of  0°F  or  below  (Becker  1964).  The  aver- 
age frost-free  season  (32°F  or  above)  at  the  Carbon  Basin 
Mine  site  is  estimated  to  be  113  days  (National  Oceanic 
and  Atmospheric  Administration  1974).  Annual  precipi- 
tation is  low,  averaging  about  10  inches  per  year,  most  of 
which  is  the  result  of  spring  and  early  summer  thunder- 
storm activity,  with  March,  April  and  May  being  the 
months  when  most  precipitation  occurs  (Southcentral 
ES,  Regional,  Chapter  2,  Table  R2-3).  The  mean  annual 
lake  evaporation  is  estimated  to  be  about  36  to  42  inches. 
Winds  are  generally  out  of  the  southwest  and  west  for 
much  of  the  year  with  an  average  speed  of  1 1  miles  per 
hour  (Figure  CA2-1).  Stable  atmospheric  conditions  pre- 
vail about  80%  of  the  time  because  of  the  cold  tempera- 
tures and  moderately  strong  winds.  In  this  area,  surface- 
based  inversions  are  very  frequent  despite  the  high  aver- 
age wind  speeds.  They  occur  in  the  mornings  between 
75%  and  85%  of  the  time  annually;  most  frequently  in 
summer,  least  frequently  in  spring.  During  afternoons, 
they  are  uncommon  except  in  winter  where  they  are  ob- 
served about  one-third  of  the  time  (Southcentral  ES,  Re- 
gional, Chapter  2,  Climate). 


AIR  QUALITY 

Particulate  air  quality  in  undeveloped  areas  of  south- 
central  Wyoming  ranges  from  19  to  31  micrograms  per 
cubic  meter  (p,g/m3)  annual  geometric  mean  as  recorded 
at  five  state  and  privately  operated  particulate  sampling 
sites.  The  mean  concentration  at  the  five  samplers  is  25 
fig/m3  and  the  median  is  24  /j,g/m3. 

Two  samplers  were  operated  by  Rocky  Mountain 
Energy  in  Carbon  County  from  January  through  Decem- 
ber of  1977.  These  samplers  were  located  at  the  Adams 
Ranch  (27  miles  south  of  Creston  Junction)  and  at  the 
Curry  Ranch  (1  mile  northwest  of  Medicine  Bow).  The 


sampler  at  the  Adams  Ranch  recorded  an  annual  geomet- 
ric mean  of  31  jxg/m3  and  maximum  24-hour  values  of 
136  jxg/m3  and  106  u.g/m3.  The  sampler  at  the  Curry 
Ranch  produced  an  annual  geometric  mean  of  30  ftg/m3 
and  maximum  24-hour  values  of  86  /i,g/m3  and  71  u.g/m3. 
These  data  being  the  most  recent,  the  existing  particulate 
air  quality  at  the  Carbon  Basin  is  considered  to  be  31 
u.g/m3. 

There  has  been  no  intensive  monitoring  of  gaseous 
pollutants  in  the  ES  area.  The  nearest  sampling  for  sulfur 
dioxide  (S02)  and  nitrogen  dioxide  (N02)  was  conducted 
at  the  Patrick  Draw  site  (about  67  miles  west  of  Raw- 
lins), for  3  months  in  1976.  Though  these  data  are  not  of 
sufficient  duration  to  specifically  quantify  the  presence  of 
these  pollutants  in  the  ES  area,  they  may  be  interpreted 
as  an  indicator  of  these  pollutant  levels  at  the  site.  The 
arithmetic  mean  concentrations  recorded  for  S02  and 
N02  were  26  fxg/m3  and  19  /xg/m3  respectively  (Wyo- 
ming Department  of  Environmental  Quality  1977),  both 
of  which  are  well  below  the  Wyoming  State  standard. 
Concentrations  at  the  remote  mine  site  are  most  likely 
somewhat  lower  than  these  recorded  concentrations. 

Visibility  at  the  site  ranges  from  less  than  1  mile  to 
greater  than  60  miles  throughout  the  year.  Average  visi- 
bility ranges  from  about  26  to  47  miles  with  greatest  visi- 
bility occurring  during  spring  and  summer  months. 


GEOLOGY 

The  proposed  project  area  is  located  about  6  miles 
northeast  of  the  city  of  Elk  Mountain  (Southcentral  ES, 
Regional,  Appendix  A,  Map  1)  and  covers  much  of  a 
small  structural  province  known  as  Carbon  Basin  (South- 
central  ES,  Regional  Appendix  A,  Map  4  and  Figure 
CA1-2).  The  structural  relation  between  Carbon  Basin 
and  Hanna  Basin  is  illustrated  on  Map  4  in  Appendix  A 
which  shows  elevation  contours  on  top  of  the  buried 
Cloverly  Formation  (Lower  Cretaceous  or  about  120 
million  years  in  age).  The  elevation  of  the  top  of  the 
Cloverly  Formation  in  Carbon  Basin  varies  from  4,000  to 
7,000  feet  below  sea  level.  The  basin  land  surface  is 
about  7,000  feet  above  sea  level.  The  top  of  the  Cloverly 
in  Carbon  Basin  is  11,000  to  14,000  feet  below  the  sur- 
face, and  in  the  form  of  a  small  basin  between  the  Simp- 
son Ridge  and  the  Big  Medicine  Bow  anticline.  Thus, 
14,000  feet  of  post-Lower  Cretaceous  strata  overlie  the 
Cloverly  Formation  in  Carbon  Basin,  the  uppermost  of 
which  is  the  Hanna  Formation  which  crops  out  over 
most  of  the  proposed  mining  area.  The  Hanna  Formation 
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Figure  CA2-1 
ANNUAL  WIND  ROSE  FOR  RAWLINS 
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is  composed  of  conglomerates,  sandstones,  claystones, 
shales,  and  many  coal  seams.  The  coal  seams  dip  toward 
the  center  similar  to  the  surface  of  the  Cloverly  Forma- 
tion and  are  not  interrupted  by  faulting  to  the  extent  that 
exists  in  the  Hanna  Basin. 

On  some  private  company  geologic  maps  such  as  one 
of  Carbon  Basin  released  by  Intrasearch  (1976),  the  proj- 
ect area  is  mapped  as  the  Dutton  Creek  Formation  as  op- 
posed to  the  Hanna  Formation  Appendix  AMap  4.  The 
Dutton  Creek  Formation  was  named  by  Hyden  and 
others  (1965)  to  describe  a  200-foot  thick  section  of 
coarse  conglomerates  12  miles  southwest  of  Carbon 
Basin. 

The  section  is  now  regarded  as  part  of  the  Hanna  For- 
mation, and  the  name  Dutton  Creek  Formation  was 
abandoned  by  the  Geological  Survey  in  1969  (Gill  et  al. 
1970). 


Other  Mineral  Resources 


Sand  and  Gravel 

Reserves  of  sand  and  gravel  suitable  for  concrete  ag- 
gregate are  unknown.  There  is  a  small  deposit  in  the 
northeast  corner  of  the  project  which  is  located  on  both 
federal  and  private  lands.  There  are  also  numerous  de- 
posits along  the  Medicine  Bow  River  south  of  the  proj- 
ect area  which  could  be  utilized. 


Scoria 

Scoria  (clinker)  deposits  for   road      construction  have 
not  been  identified  in  or  near  the  proj  ect  area. 


Coal 

Coal  reserves  in  the  Carbon  Basin  are  predominantly 
contained  in  the  Hanna  Formation  of  Paleocene-Eocene 
Age.  Approximately  30  coal  horizons  have  been  identi- 
fied. Of  these  seams,  three  groups  may  have  commercial 
potential  and  are  described  below. 


Paleontology 

A  preliminary  survey  of  outcrops  of  the  Hanna  For- 
mation within  the  project  area  was  conducted  by 
McGrew  (1976).  A  general  summary  of  the  principal  fos- 
siliferous  formations,  ages,  number  of  known  fossil  local- 
ities, and  general  fossil  types  in  the  proposed  project  area 
is  presented  in  Table  CA2-1. 


Johnson  Bed 

The  lower  most  bed  in  the  Hanna  Formation  is  the 
Johnson,  which  has  a  maximum  thickness  of  32  feet  near 
the  center  of  the  project  area.  Along  the  western  edge, 
the  Johnson  seam  averages  22  feet  in  thickness  and  thins 
westward  to  14  feet  in  thickness.  The  Johnson  thins  lo- 
cally to  8  feet  in  thickness  and  increases  to  10  to  14  feet 
in  thickness  along  the  eastern  edge.  The  Johnson  Bed  ap- 
pears to  be  a  single,  continuous  bed  of  coal  over  most  of 
the  area,  but  small  splits  may  occur  locally  near  the  top 
and  base  of  the  seam.  Inplace  reserves  in  the  Johnson 
Bed — measured  and  inferred— are  estimated  by  the  com- 
pany to  be  approximately  220  million  tons.  The  Johnson 
Bed  is  classified  as  subbituminous  A  and  B. 


Blue  Group 

The  Blue  Group  is  identified  as  a  coal  zone  overlying 
the  Johnson  Bed.  Locally,  the  Blue  Group  contains 
seams  in  excess  of  five  feet  in  thickness  in  the  central, 
eastern  and  southeastern  parts  of  the  area. 


Finch  Group 

The  Finch  Group  is  subdivided  into  upper  and  lower 
subgroups  which  overlay  the  Blue  Group.  Maximum 
thicknesses  are  developed  in  the  western  and  central  por- 
tions of  the  project  area.  Locally,  the  Finch  Group  con- 
sists of  seams  in  excess  of  13  feet  in  thickness. 


TOPOGRAPHY 

The  average  elevation  of  the  proposed  project  area  is 
about  7,200  feet  above  sea  level  and  the  local  relief  is 
about  400  feet.  The  local  relief  consists  of  a  northeast 
trending  ridge  that  has  been  dissected  by  the  Second 
Sand  and  Third  Sand  Creeks  which  drain  the  area  to  the 
east.  These  creeks  are  tributaries  of  the  Medicine  Bow 
River  (Southcentral  ES,  Regional,  Appendix  A,  Map  1). 
There  is  no  relation  between  the  surface  topography  and 
the  geologic  structure  of  Carbon  Basin. 


SOILS 

Soil  data  for  the  Carbon  Basin  project  area  were  taken 
from  an  Order  III  soil  survey  report  (Map  CA2-1)  done 
by  the  Soil  Conservation  Service  (SCS)  for  the  Bureau 
of  Land  Management  in  the  summer  of  1977  (USD A, 
SCS  1978).  Additional  data  over  Sections  1,  29,  31,  and 
35  were  correlated  from  the  survey  done  by  VTN  Colo- 
rado Inc.  in  the  fall  of  1977  (VTN  1978).  The  soils  infor- 
mation by  VTN  over  Sections  35,  1,  31,  and  29  is  an 
Order  II  survey  and  its  map  (Map  CA2-2)  and  soil  asso- 
ciations were  used  for  calculations  of  disturbance  and 
available  topsoil  material  for  reclamation  of  surface 
mining.  The  soil  survey  of  the  Carbon  Basin  project  area 
conforms  to  the  latest  accepted  practices  of  the  National 
Cooperative  Soil  Survey  Program  using  the  new  Soil 
Taxonomy,  USDA,  1975.  Mapping  units  are  based  upon 
soil  types  with  similar  properties.  Separation  is  at  family, 
association,   complex,   or   series   level.    Additional    units 
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Table  CA  2-1 

SUMMARY  OF  FOSSIL  LOCALITIES  IN  THE  AREA  OF  THE 
PROPOSED  CARBON  BASIN  MINE 


Formation 


Hanna 


Lewis  Shale 


Period 

Upper  Paleocene/ 
Lower  Eocene 

Upper  Cretaceous 


Known  Fossil 
Localities 

General 


General 


Type  of  Fossils 
V,  I,  P 


General  =  Formation  contains  fossils  throughout;  specific  localities  are  not 
identified. 

V  =  Vertebrate 

I  =  Invertebrate 

P  =  Paleobotanical 


CA2-4 


R   80  W    R   79  W 


Deep  (greater  than  40  inches) 
Moderately  Deep  (20  to  40  inches) 
Shallow  (10  to  20  inches) 

Very  Shallow  (less  than  10  inches) 

Unsuitable 

(Playa,  Rockland,  Disturbed  Lands) 


a. 

38B 

b. 

38C 

c. 

78B 

d. 

90B 

e. 
f. 

210 
251 

9- 

252 

h. 
i. 
i- 

253 
254 
255 

k. 

256 

T 
21 

I. 

257 

m 

258 

N 

n. 

260 

0. 

401 

P- 

C.F. 

q- 

M.D 

-  Rock  River  Sandy  Loam,  2%  to  6%  slopes 

-  Rock  River  Sandy  Loam,  6%  to  12%  slopes 

-  Ryan  Park  Sandy  Loam,  2%  to  6%  slopes 

-  Blazon  Loam,  5%  to  15%  slopes 

•  Ravalli-Forelle-1 5  Complex.  0%  to  6%  slopes 

•  Grieves-Blackhall  Association,  2%  to  20%  slopes 

•  Shinbara-Blazon-Rock  Outcrop  Complex, 
6%  to  30%  slopes 

-  Blazon  Satanka  Association,  2%  to  15%  slopes 
Bullock-Blazon  Complex,  0%  to  6%  slopes 

■  Playa 

■  McFadden-Rock  River  Complex, 
0%  to  20%  slopes 

•  Havre-Glendive  Soils,  0%  to  6%  slopes 

-  Rock  River-Satanka  Association, 
0%  to  12%  slopes 

-  Ryan  Park-Rock  River  Association, 
2%  to  20%  slopes 

-  Torriorthents-Rock  Outcrop  Complex, 
30%  to  60%  slopes 

-  Cut  and  Fill 

-  Mine  Dump 


Map  CA  2-1 
ORDER  III  SOILS  MAP 


SOURCE:    SCS.  1978;  BLM,  1978 
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DESCRIPTION  OF  THE  ENVIRONMENT 


were  not  shown  in  each  mapping  unit  if  they  were  too 
small  or  complex  to  delineate  or  if  the  soil  survey  was 
not  detailed  enough  to  describe  them. 

Some  of  the  principal  soils  found  on  the  Carbon  Basin 
project  area  that  would  be  disturbed  by  surface  mining 
are  in  mapping  units  252  (3-1,  3-10);  401  (401);  90B  (3-1, 
3-10);  (see  Map  CA2-1  and  Map  CA2-2).  Soils  of  map- 
ping unit  252  characteristically  occur  on  moderately 
steep  and  steep  residual  uplands  with  sharp  ridge  crests 
and  slope  breaks.  These  loams  to  fine  sandy  loams  have  a 
high  erosion  potential,  steep  slopes,  very  shallow  depths, 
and  rock  outcrops,  making  them  poor  sources  of  soil  ma- 
terial for  reclamation. 

The  soils  of  mapping  unit  401  (401)  occur  as  a  com- 
plex of  Torriorthents  and  rock  outcrop  on  very  steep, 
rough,  and  broken  lands.  The  very  shallow  depth,  very 
severe  runoff,  and  erosion  hazard  make  these  soils  unsuit- 
able for  reclamation. 

The  soils  of  mapping  unit  90B  (3-1,  3-10)  characteristi- 
cally occur  on  gently  sloping  to  moderately  steep  residu- 
al uplands.  These  loams  to  sandy  clay  loams  have  a  mod- 
erate to  high  erosion  potential  and  shallow  depths, 
making  them  poor  to  fair  sources  of  soil  material  for  rec- 
lamation. 

The  soils  of  mapping  unit  210  (6-7)  characteristically 
occur  on  gently  sloping  to  moderately  steep  slopes  on  al- 
luvial fans,  terraces,  and  drainage  ways.  These  loam  to 
clay  loam  soils  have  a  low  to  moderate  erosion  hazard 
potential,  and  subsoil  sodium  in  the  Ravalli  portion, 
making  them  fair  to  good  sources  of  topsoil  material. 

The  application  of  the  coal  unsuitability  criteria  to  the 
narrow  floodplain  soils  (257)  in  the  First,  Second  and 
Third  Sand  Creek  drainages  within  the  project  would 
identify  these  areas  as  not  being  alluvial  valley  floors  or 
prime  farm  land.  The  buffer  zone  (1-3/4  miles  and  1/4 
mile)  for  the  Medicine  Bow  River  alluvial  valley  floor 
would  cross  over  into  the  mine  project.  These  areas 
would  be  entirely  on  private  surface.  These  areas  are  ac- 
ceptable pending  further  study  designation  except  for  a 
small  portion  in  the  SE^SEi  Section  1,  T.  20  N.,  R.  79 
W.,  which  is  unsuitable. 

A  soil  use  interpretation  summary  for  the  mapping 
units  (Map  CA2-1)  is  shown  in  Table  CA2-2. 

Detailed  soil  use  interpretations  for  and  description  of 
the  mapping  units  are  given  in  the  Carbon  Basin  Appen- 
dix A. 


WATER  RESOURCES 


Groundwater 

The  groundwater  system  in  Carbon  Basin  has  been 
studied  only  superficially  and  properties  of  the  system 
are  largely  unknown.  The  coal-bearing  formations  of  the 
basin  are  essentially  separated  from  the  broad  regional 
aquifers  by  a  bowl-shaped  layer  of  relative  semipervious 
Lewis  shale  (see  Figure  CA1-2).  The  layer  of  shale  is  es- 
pecially significant  because  it  essentially  eliminates  any 
hydraulic   connection   between   the  coal-bearing   forma- 


tions and  the  alluvium  along  the  Medicine  Bow  River. 
Where  the  river  flows  past  the  south  side  of  the  project 
area,  the  alluvium  rests  partly  on  the  shale  and  partly  on 
the  Mesa  Verde  Formation,  which  underlies  the  shale. 

The  hydraulic  gradient  in  the  Mesa  Verde  is  away 
from  the  river.  If  any  water  is  lost  from  the  river,  it 
would  flow  under  the  shale.  Small,  but  insignificant, 
amounts  of  water  could  be  forced  upward  through  the 
shale,  however,  the  rate  of  movement  through  the  shale 
would  be  very  slow. 

In  the  following  analysis,  the  word  basin  is  applied  to 
those  formations  enclosed  by  the  Lewis  shale.  Within  the 
basin,  groundwater  exists  in  three  aquifer  types;  alluvial, 
water  table  (including  some  possible  perched  zones),  and 
artesian  (confined). 

Along  drainage  channels  of  ephemeral  streams  there 
are  narrow  deposits  of  quaternary  fluvial  alluvium  that 
contain  water.  Depth  to  bedrock  varies  from  outcrop  at 
the  surface  to  near  25  feet.  The  level  of  the  groundwater 
in  the  alluvial  fill  fluctuates  in  direct  response  to  surface 
flow,  indicating  hydraulic  communication  between  the 
alluvial  groundwater  table  and  surface  water  flow. 

The  coal  beds  are  overlain  with  sandstones,  clays,  silt- 
stones,  and  shales  of  the  Hanna  Formation.  The  sand- 
stones immediately  above  the  coal  are  generally  saturat- 
ed with  water  and  form  localized  aquifers,  which  exist 
under  both  water  table  and  artesian  conditions.  Where 
clays  overlie  the  saturated  sandstone  in  substantial  thick- 
nesses, artesian  conditions  exist.  Where  the  aquifer  ap- 
proaches outcrops  toward  its  recharge  area,  water  table 
conditions  exist. 

The  coal  seams  and  adjacent  sand  and  shale  layers 
comprise  a  poorly  productive  multi-aquifer  system. 
There  is  little  interstitial  permeability  in  coal,  but  water 
movement  exists  because  of  secondary  permeability  from 
cracks,  joints,  and  cleats.  Although  the  coal  is  a  relative- 
ly poor  aquifer,  delivering  only  a  few  gallons  per  minute 
(gpm),  it  probably  is  the  principal  aquifer  in  the  basin. 
Recharge  to  both  the  coal  and  sandstone  aquifers  occurs 
principally  around  the  southern  and  eastern  rim  of  the 
basin.  Water  moves  northeasterly  from  the  recharge 
areas  on  a  gradient  of  about  100  feet  per  mile  and  dis- 
charges through  small  springs  and  seeps.  Very  little  if 
any  water  drains  out  of  the  basin.  There  is  very  limited 
connection  between  water  in  the  coal  and  that  in  the 
sandstones  above  and  below  the  coal. 

The  only  groundwater  studies  available  for  Carbon 
Basin  are  those  conducted  for  development  of  the 
Carbon  Basin  Mine,  and  these  studies  cover  only  the 
four  sections  where  surface  mining  is  proposed.  The 
studies  are  based  on  five  groupings  of  wells  that  pene- 
trate to  a  depth  of  60  or  70  feet  below  the  Johnson  coal 
seam.  The  wells  were  constructed  to  measure  static 
water  levels  at  33  feet  above  the  coal  seam,  in  the  coal 
seam,  and  at  66  feet  below  the  coal.  Water  at  each  of 
these  places  is  under  artesian  pressure,  and  the  static 
water  levels  range  from  67  to  372  feet  above  the  top  of 
the  respective  aquifer  in  which  the  water  is  encountered. 
No  data  were  provided  on  the  level  at  which  water  was 
encountered  or  on  static  water  levels  in  sandstone  layers 
more  than  33  feet  above  the  coal  seam.  However,  it  ap- 
pears that  most  of  the  overburden  is  relatively  dry  and 
that  wells  will  yield  very  little  water. 
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DESCRIPTION  OF  THE  ENVIRONMENT 


Water  moves  through  the  aquifer  very  slowly  and 
large  drawdowns  are  required  to  produce  small  amounts 
of  water.  At  one  well  in  Section  29,  T.  21  N.,  R.  79  W., 
the  artesian  head  in  the  coal  was  pumped  off  in  9  min- 
utes. The  drawdown  for  a  yield  of  3  gpm  was  205  feet. 
Two  adjacent  observation  wells,  which  bottom  in  sand- 
stones above  and  below  the  coal,  showed  no  response  in 
the  39  minute  pumping  time.  The  transmissivity  in  the 
coal  was  computed  to  be  less  than  100  gallons  per  day 
per  foot  (gpd/ft);  transmissivities  as  low  as  0.1  gpd/ft 
were  measured  in  the  sandstones  by  slug  testing  the  ob- 
servation wells.  The  actual  transmissivity  for  the  multiple 
aquifer  is  probably  somewhere  in  the  range  from  0.1  to 
100  gpd/ft.  The  low  transmissivity  is  probably  represen- 
titive  of  that  in  all  sandstone  and  coal  aquifers  of  the 
basin,  but  there  may  be  some  pockets  that  will  produce 
larger  quantities  of  water.  The  hydraulic  gradient  is 
toward  the  northeast  from  recharge  areas  around  the 
southern  and  western  rims  of  the  basins.  The  gradient  is 
100  feet  per  mile. 

No  data  are  available  regarding  static  water  levels  or 
artesian  pressure  in  the  sections  proposed  for  under- 
ground mining,  but  by  extrapolating  data  from  the  stud- 
ied area  it  has  been  estimated  that  static  water  levels  will 
generally  be  100  to  200  feet  below  land  surface.  The  ar- 
tesian pressure  head  in  the  coal  is  probably  a  maximum 
of  about  700  to  800  feet  near  the  center  of  the  basin. 
Such  a  head  represents  a  pressure  of  300  pounds  per 
square  inch  (psi).  This  head  would  be  dissipated  quickly 
during  pumping. 


Surface  Water 

Most  of  the  project  area  is  drained  by  three  ephemeral 
streams;  First  Sand,  Second  Sand,  and  Third  Sand 
Creeks  (see  Map  CA2-3).  All  three  have  deep  arroyo 
type  channels  with  flat  sand  beds  and  nearly  vertical 
banks  (Figure  CA2-2).  Second  and  Third  Sand  Creeks 
drain  to  the  Medicine  Bow  River;  First  Sand  Creek 
drains  to  Allen  Lake,  a  closed  basin  at  the  northeast 
corner  of  Carbon  Basin. 

Mesilla  Valley  Engineers  (1978)  monitored  the  flow  of 
Third  Sand  Creek  during  1977.  Flow  was  found  in  Third 
Sand  Creek  on  March  7  and  April  13.  This  should  not  be 
construed  to  mean  that  the  stream  flowed  continuously 
during  the  intervening  period.  Panborne  (personal  com- 
munication), a  hydrologist  who  regularly  visits  a  GS 
gaging  station  on  Third  Sand  Creek  estimated  that  the 
stream  flows  on  an  average  of  10  to  15  days  per  year. 
First  and  Second  Sand  Creeks  probably  flow  about  the 
same  amount. 

Peak  flows  of  Third  Sand  Creek  have  been  measured 
since  1965  at  the  county  road  crossing  in  Section  28,  T. 
21  N.,  R.  79  W.,  where  the  drainage  area  is  10.8  square 
miles.  The  maximum  discharge  is  1,560  cubic  feet  per 
second  (cfs).  This  flow  was  confined  to  the  channel. 
There  is  no  record  of  any  recent  flood  exceeding  the  ca- 
pacity of  the  channel.  Table  CA2-3  shows  the  probabil- 


ity of  a  flood  having  a  given  discharge  occurring  in  any 
given  year.  In  terms  of  percentages  these  figures  mean 
that  there  is  a  90%  chance  that  the  maximum  discharge 
in  any  given  year  will  exceed  100  cfs,  a  50%  chance  that 
it  will  exceed  320  cfs,  and  a  10%  chance  that  it  will 
exceed  1,200  cfs.  A  fair  estimate  of  flood  discharges  for 
other  points  in  the  project  area  can  be  estimated  by  mul- 
tiplying the  values  for  Third  Sand  Creek  by  a  factor  that 
is  equal  to  the  ratio  raised  to  the  0.35  power  of  the  drain- 
age area  at  the  point  of  interest  to  that  at  the  Third  Sand 
Creek  or  by  using  equations  developed  by  Lowham 
(1976).  Mean  discharge  for  the  three  principal  streams  as 
estimated  from  procedures  by  Lowham  (1976)  are  First 
Sand  Creek — 2  cfs,  Second  Sand  Creek — 1  cfs,  and 
Third  Sand  Creek — 1  cfs. 

The  southern  edge  of  the  coal  outcrop  is  near  the 
brink  of  a  hillside  having  no  defined  channels.  The  water 
that  originates  on  this  hillside  ends  up  having  no  defined 
channels.  The  water  that  originates  on  this  hillside  ends 
up  in  a  closed  basin  and  forms  a  playa  on  an  old  terrace 
above  the  livestock,  but  has  no  vegetation  around  it  that 
would  provide  wildlife  habitat. 

Several  small  springs,  which  are  little  more  than  seeps, 
exist  in  the  basin.  The  springs  are  fed  by  aquifers  that  are 
small  in  areal  extent  and  have  little  ability  to  transport 
water. 


Quality 

Groundwater  in  the  four  sections  proposed  for  surface 
mining  was  tested  for  25  elements  or  ions  by  Mesilla 
Valley  Engineers  (1978).  The  total  dissolved  solids 
(TDS)  concentrations  ranged  from  672  to  3,904  milli- 
grams per  liter  (mg/1)  in  March;  1,160  to  2,936  mg/1  in 
May;  1,124  to  8,084  mg/1  in  August;  and  960  to  7,104 
mg/1  in  December.  Water  having  TDS  concentrations  of 
less  than  1,000  mg/1  is  considered  acceptable  for  human 
consumption. 

Water  from  all  wells  had  a  strong  hydrogen  sulfide 
odor.  Water  is  acceptable  for  livestock  and  wildlife,  but 
is  very  borderline  for  human  consumption. 

Mesilla  Valley  Engineers  (1978)  tested  waters  from 
Third  Sand  Creek,  Second  Sand  Creek,  and  Medicine 
Bow  River  for  those  constituents  prescribed  by  Guide- 
line 4,  November  1976,  Wyoming  Department  of  Envi- 
ronmental Quality.  The  pH  of  waters  in  the  two  Sand 
Creeks  ranged  from  7.93  to  8.35  and  TDS  ranged  from 
788  mg/1  on  Third  Sand  Creek  in  April  to  2,700  mg/1  in 
Second  Sand  Creek  in  May.  The  waters  were  high  in 
calcium,  magnesium,  and  sulfate.  The  water  is  acceptable 
for  wildlife,  livestock,  and  irrigation.  When  the  quality  is 
best,  during  periods  of  snow  melt,  it  is  also  acceptable 
for  human  consumption.  No  sediment  analyses  were 
made  nor  were  any  chemical  analyses  made  for  flows  re- 
sulting from  intense  summer  rains.  These  summer  flows 
probably  carry  sediment  loads  of  several  thousand  mg/1. 

During  the  period  April  to  August,  the  TDS  content 
in  the  Medicine  Bow  River  ranged  from  76  mg/1  in  May 
at  site  MB2,  upstream  from  the  project  area,  to  3,092 
mg/1  in  August  at  site  MB3,  downstream  from  Second 
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Table  CA2-3 
PROBABILITIES  FOR  DISCHARGES 
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Sand  Creek.  Each  set  of  monthly  samples  showed  a 
marked  increase  in  dissolved  solids  between  the  two  sam- 
pling points. 


Water  Use 

Water  rights  for  livestock  reservoirs  and  irrigation  di- 
versions in  the  project  area  consist  of  rights  for  one  well, 
seven  livestock  reservoirs,  and  two  surface  diversions. 
No  other  uses  of  water  are  known. 

Numerous  other  water  rights  exist  for  diversions  and 
wells  along  the  Medicine  Bow  River.  As  stated  above, 
there  is  essentially  no  hydraulic  connection  between 
Carbon  Basin  and  waters  in  the  Medicine  Bow  River 
valley. 


VEGETATION 


albus).  The  understory  cover  of  grasses  includes  Sand- 
berg  bluegrass  (Poa  secunda),  bottlebrush  squirreltail  (Si- 
tanion  hystrix),  and  various  species  of  wheatgrasses  (Agro- 
pyron  spp.). 

The  mountain  shrub  type  (Type  5)  is  limited  in  extent 
and  is  generally  associated  with  rocky  outcrops.  It  also 
occurs  within  the  sagebrush-grass  type  as  small  isolated 
patches  that  are  smaller  in  size  than  the  minimum  map- 
ping unit.  Although  the  areas  are  scattered  and  small  in 
size,  the  type  is  important  as  wildlife  habitat  since  it  con- 
tains species  preferred  by  wildlife.  The  dominant  shrub 
species  are  mountain  mahogany  (Cercocarpus  montanus), 
big  sagebrush,  snowberry,  and  rabbitbrush.  The  under- 
story cover  of  grasses  includes  Indian  ricegrass,  wheat- 
grasses,  and  bluegrasses. 

The  disturbed  area  includes  the  acreage  that  was 
mined  in  the  early  1900s.  Vegetative  cover  on  the  mined 
and  spoil  pile  areas  is  very  sparce  and  consists  primarily 
of  native  shrubs  that  have  invaded  onto  the  area. 


Terrestrial 

The  vegetative  cover  on  the  Carbon  Basin  project  area 
is  comprised  of  four  vegetative  types.  The  geographic  lo- 
cations, acreage,  and  percent  distribution  of  the  vegeta- 
tive types  and  the  disturbed  area  caused  by  previous 
mining  are  shown  on  Map  CA2-4. 

The  sagebrush-grass  type  (Type  4)  is  the  predominant 
vegetation  type  on  the  project  area.  It  is  located  primar- 
ily on  the  shallow  to  moderate  slopes  of  the  hills  and  in 
the  drainages.  The  vegetative  composition  within  the 
type  varies  widely  due  to  the  variation  of  the  soils  within 
the  type  site.  This  composition  variance  can  range  from 
a  90%  shrub/ 10%  grass  and  forb  ratio  to  a  30%  shrub/ 
70%  grass  and  forb  ratio;  the  average  is  approximately 
60%  shrub/40%  grass  and  forb.  The  dominant  shrubs  in- 
clude big  sagebrush  (Artemisia  tridentata),  rabbitbrush 
(Chrysothamnus  viscid iflorus)  and  snowberry  (Symphori- 
carpos  spp.).  Dominant  grasses  are  western  wheatgrass 
(Agropyron  smithii),  bluebunch  wheatgrass  (Agropyron  spi- 
catum),  Indian  ricegrass  (Oryzopsis  hyminoides),  and  blue- 
grass  (Poa  spp.).  Vegetative  production  of  this  type 
ranges  from  approximately  600  pounds  to  850  pounds  of 
air  dry  vegetation  per  acre. 

The  birdfoot  sagewort  type  (Type  4a)  is  generally  lo- 
cated on  the  flat  hilltops  and  upland  flat  swales.  Due  to 
the  low  growth  characteristic  of  vegetation  of  this  type, 
the  areas  may  appear  as  grasslands  from  a  distance. 
Shrub  composition  is  primarily  birdfoot  sagewort  (Arti- 
misia  pedatifida),  shadscale  (Atriplex  confertifolia),  and 
winterfat  (Eurotia  lanata).  The  dominant  grass  species 
are  western  wheatgrass,  Indian  ricegrass,  and  blue- 
grasses.  Vegetative  production  of  this  type  ranges  from 
approximately  200  pounds  to  350  pounds  of  air  dry 
forage  per  acre. 

The  greasewood  type  (Type  14)  is  limited  to  the  bot- 
toms of  the  main  drainages,  primarily  along  Third  Sand 
Creek  and  to  a  lesser  extent  on  Second  Sand  Creek.  The 
dominant  shrub  species  are  greasewood  (Sarcobatus  ver- 
miculatus),  big  sagebrush,  and  snowberry  (Symphoricarpos 


Riparian 

There  is  no  riparian  vegetation  on  the  proposed  proj- 
ect area. 


Aquatic 

Due  to  the  intermittent  characteristics  of  the  drain- 
ages, there  is  no  aquatic  habitat  on  the  project  area. 


Endangered  and  Threatened 

There  is  no  record  of,  nor  did  a  field  examination  con- 
ducted in  May,  1977  by  Robert  Dorn  of  the  BLM, 
reveal,  the  existence  of  any  plant  species  that  are  pro- 
posed for  threatened  or  endangered  status  in  the  Carbon 
Basin  project  area. 

The  field  examination  was  conducted  in  a  manner  that 
satisfies  unsuitability  criteria  examinations.  Due  to  the 
soil  types  that  exist  in  the  area,  it  was  concluded  that  the 
chance  of  any  threatened  or  endangered  plants  being 
present  is  near  zero  (BLM  Memorandum,  4510  (932) 
dated  7/22/77).  Therefore,  the  area  is  acceptable  under 
unsuitability  criteria  for  threatened  or  endangered  spe- 
cies. 


Reclamation 

Reclamation  activity  on  coal  mines  in  the  Hanna  Basin 
area  is  fairly  recent.  The  Open  Cut  Law  of  1969  and  the 
Environmental  Quality  Act  of  1973  were  among  the  first 
laws  establishing  regulations  for  reclamation  in  Wyo- 
ming. The  reclamation  activity  has  generally  been  a  trial 
and  error  basis  and  has  not  been  very  successful.  This 
lack  of  successful  reclamation  is  due  in  part  to  poor  rec- 
lamation practices,  the  short  time  frames  involved  in  rec- 
lamation activity,  and  the  absence  of  any  previous  good 
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reclamation  efforts  in  the  area  to  guide  new  efforts.  Ex- 
amples of  poor  reclamation  practices  are  the  failure  to 
separate  and  bury  unsuitable  overburden  (carbonaceous 
shale,  parting  material)  material  beneath  suitable  overbur- 
den material,  replacement  of  insufficient  topsoil  amounts, 
lack  of  contouring,  lack  of  shrub  replacement  (started  in 
Hanna  Basin,  fall  1976),  lack  of  fencing  to  control  graz- 
ing by  livestock  and  wildlife,  and  lack  of  mulching. 
Other  important  variables  are  the  severe  climatic  condi- 
tions; low  precipitation,  low  humidity,  80  to  100  day 
growing  season,  and  sustained  high  winds.  Since  1975, 
the  coal  companies'  reclamation  efforts  have  been  im- 
proving and  have  been  conducted  under  regulations  ex- 
isting prior  to  the  new  SMCRA  regulations.  Past  recla- 
mation efforts  have  resulted  in  areas  in  various  stages  of 
revegetative  development,  but  to  date  DEQ  has  not  re- 
leased from  bonding  any  area  in  the  Hanna  Basin  area  as 
being  completely  reclaimed.  An  estimated  3,653  acres  are 
in  the  process  of  being  reclaimed  through  initial  seeding 
on  five  of  the  six  existing  mines  in  the  Hanna  Basin  area. 


FISH  AND  WILDLIFE 


General  Information 


Habitat  Types 

Primary  vegetative  habitat  types  found  on  the  project 
area  and  the  major  species  of  wildlife  that  occur  in  these 
various  types  are  listed  below.  A  partial  listing  of  wild- 
life species  that  could  occur  on  the  project  site  can  be 
obtained  from  the  Rawlins  District  Office  of  the  BLM. 

Aquatic.  There  is  no  aquatic  habitat  adequate  to  sup- 
port fish  life  located  on  the  project  area.  All  streams  in 
the  area  are  intermittent  or  ephemeral.  Allen  Lake,  an 
ephemeral  lake,  furnishes  water  only  for  terrestrial  wild- 
life and  only  for  intermittent  periods  during  the  year. 
There  are  also  seven  livestock  reserviors  on  the  project 
area  that  are  used  by  wildlife,  but  these  reservoirs  also 
do  not  hold  water  year-round. 


Terrestrial 

Sagebrush  (12,966  acres).  This  vegetative  type  supports 
a  great  variety  of  wildlife  species  including  pronghorn 
antelope,  mule  deer,  desert  cottontail,  whitetail  jackrab- 
bit,  coyote,  whitetail  prairie  dog,  Uinta  ground  squirrel, 
Richardson's  ground  squirrel,  deer  mouse,  Great  Basin 
pocket  mouse,  sage  grouse,  Brewer's  sparrow,  sage  spar- 
row, vesper  sparrow,  sage  thrasher,  green-tailed  towhee, 
and  horned  lark. 

Birdfoot  Sagewort  (1,675  acres).  This  vegetative  type 
will  generally  support  the  same  species  of  wildlife  that 
occur  in  the  big  sagebrush  type.  The  major  wildlife  spe- 
cies found  in  this  type  are  listed  above  in  the  section  on 
sagebrush. 


Greasewood  (388  acres).  This  vegetative  habitat  will 
generally  support  the  following  major  species  of  wildlife; 
pronghorn  antelope,  mule  deer,  desert  cottontail,  white- 
tail  jackrabbit,  coyote,  whitetail  prairie  dog,  Richard- 
son's ground  squirrel,  least  chipmunk,  deer  mouse,  sage 
sparrow,  sage  thrasher,  sage  grouse,  Brewer's  sparrow, 
vesper  sparrow,  and  horned  lark. 

Mountain  Shrub  (233  acres).  The  mountain  shrub  type 
is  known  to  support  the  following  major  species  of  wild- 
life; mule  deer,  mountain  cottontail,  deer  mouse,  least 
chipmunk,  coyote,  Brewer's  sparrow,  green-tailed 
towhee,  mountain  bluebird,  and  loggerhead  shrike. 

Disturbed  Area  (216  acres).  This  old  mined  area  is 
being  used  by  many  species  of  wildlife  only  as  travel 
area  and  will  not  support  wildlife. 

General.  The  project  area  is  used  as  both  nesting  and 
hunting  habitat  for  several  species  of  raptors.  The  most 
commonly  observed  raptors  are;  Swainson's  hawk,  marsh 
hawk,  red-tailed  hawk,  American  kestrel,  and  golden 
eagle. 


Wildlife 


Birds 

Nongame.  The  major  small  nongame  birds  species 
found  on  the  project  area  are  listed  under  various  habitat 
types  at  the  beginning  of  this  section.  There  are  at  least 
43  species  of  small  songbirds  that  could  occur  on  the 
proposed  project  area.  At  the  present  time,  best  estimates 
of  density  of  small  birds  indicate  that  there  are  about  21 
breeding  pairs  of  birds  per  100  acres  when  averaged  over 
these  vegetative  types  (personal  communication,  Max 
Schroeder,  FWS,  March  1978).  The  raptor  population  on 
and  adjacent  to  the  project  area  was  inventoried  by 
BLM  and  Fish  and  Wildlife  Service  biologists  in  April 
and  May,  1978,  in  a  manner  that  satisfies  unsuitability 
criteria  concerning  golden  eagle  nests.  This  inventory  in- 
dicated that  the  area  is  acceptable  for  coal  "mining  pend- 
ing further  study  of  the  golden  eagle  nest  locations.  In 
addition,  unsuitability  criteria  concerning  bald  and 
golden  eagle  roost  and  concentration  areas  were  applied 
to  available  data  and  the  area  is  acceptable  for  coal 
mining  pending  further  studies. 

The  general  raptor  inventory  completed  in  1978  also 
identified  prairie  falcon  nests  on  and  in  the  vicinity  of 
the  proposed  mine.  This  inventory  also  indicated  that 
through  unsuitability  criteria  the  area  was  acceptable 
pending  further  studies. 

Round-wing  or  buteo  hawk  nests  were  also  inventor- 
ied according  to  unsuitability  criteria  for  migratory  birds 
and  the  area  was  determined  to  be  acceptable  pending 
further  studies  of  these  nest  sites  (see  Map  CA2-5). 

A  formal  request  for  coordination  with  the  Fish  and 
Wildlife  Service  covering  the  golden  eagle  nests  on  the 
project  area  was  initiated  by  letter  dated  May  15,  1978. 

Game.  The  entire  project  area  of  15,494  acres  is  classi- 
fied by  the  Wyoming  Game  and  Fish  Department  as 
year-round  sage  grouse  habitat.  Two  strutting  grounds  or 
leks  are  located  in  the  eastern  portion  of  the  area  and 
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one  lek  is  located  immediately  adjacent  to  the  site  to  the 
northwest  (see  Map  CA2-6).  The  entire  east  half  of  the 
area  contains  critical  sage  grouse  nesting  areas  that  are 
associated  with  the  strutting  grounds.  Critical  nesting 
habitat  is  that  area  located  within  a  2-mile  radius  of  the 
strutting  ground  where  the  bulk  of  the  nesting  takes 
place  (Wallestad  1975).  The  majority  of  this  project  area 
is  used  as  critical  winter  range  by  sage  grouse.  The  Wy- 
oming Game  and  Fish  Department  lists  this  area  as  some 
of  the  best  sage  grouse  habitat  and  one  of  the  best  hunt- 
ing areas  in  the  state. 

Sevenmile  Lake  and  East  Allen  Lake,  both  small  inter- 
mittent lakes  adjacent  to  the  project  area,  are  utilized  by 
waterfowl  (mallards,  redheads,  scaups,  pintails,  and  sand- 
pipers) as  a  resting  area  during  spring  migrations,  but 
there  is  no  riparian  vegetation  that  could  be  used  as  nest- 
ing habitat. 


Mammals 

Nongame.  According  to  sightings  and  a  search  of  cur- 
rent literature  (Burt  and  Grossenheider  1976),  there  are 
at  least  21  species  of  small  nongame  rodents  that  could 
occur  on  the  project  area  during  some  portion  of  the 
year.  Some  of  the  more  common  species  are;  deer 
mouse,  least  chipmunk,  Richardson's  ground  squirrel, 
and  whitetail  jackrabbit.  Numerous  whitetail  prairie  dogs 
are  present  on  an  estimated  2,744  acres  of  active  colonies 
on  the  site  based  upon  a  1978  survey  by  the  Fish  and 
Wildlife  Service  (see  Map  CA2-6).  A  listing  of  small 
nongame  mammals  that  could  occur  on  the  area  can  be 
obtained  from  the  Rawlins  District  Office  of  the  BLM. 

Game.  The  pronghorn  habitat  on  15,292  acres  of  the 
project  area  is  classi-fied  as  winter/year-round  range 
with  the  exception  of  about  3,200  acres  which  has  been 
determined  to  be  critical  winter/year-round  habitat. 
There  are  about  250  pronghorns  that  winter  on  site  and  a 
significant  amount  of  fawning  and  rearing  of  young  takes 
place  on  the  area.  Pronghorns  occur  throughout  the 
project  area  for  much  of  the  year,  but  tend  to  concen- 
trate along  County  Road  402  from  Spade  Flats  to  the 
crossing  of  the  Medicine  Bow  River  in  winter  (see  Map 
CA2-7). 

The  project  area  supports  a  year-round  resident  popu- 
lation of  mule  deer  totaling  about  50  head.  All  of  the 
deer  range  is  classed  as  winter/year-round  range;  none  is 
listed  as  critical  deer  range.  These  deer  tend  to  congre- 
gate along  Simpson  Ridge  to  the  west  and  in  the  rocky 
hills  at  the  head  of  Third  Sand  Creek  for  much  of  the 
year.  During  the  winter,  they  usually  are  found  near 
Kyle  Junction  or  along  Third  Sand  Creek  (see  Map 
CA2-7). 

The  desert  cottontail  rabbit  is  a  very  common  small 
game  mammal  on  the  project  area.  The  Wyoming  Game 
and  Fish  Department  estimates  that  there  are  about  five 
rabbits  per  acre  in  the  vegetative  types  found  on  the 
project  area. 


Reptiles  and  Amphibians 

General.  Reptile  and  amphibian  numbers  appear  to  be 
low  on  the  project  area.  Some  of  the  more  common  spe- 
cies that  could  be  expected  to  occur  on  the  site  are; 
northern  sideblotched  lizard,  northern  shorthorned 
lizard,  and  the  western  rattlesnake.  There  is  little  riparian 
vegetation  and  very  little  free  water  on  the  area  which 
would  provide  habitat  for  any  kind  of  amphibian. 


Feral  (Wild)  Horses 

Feral  horses  do  not  occur  on  the  project  area  (see 
Southcentral  ES,  Regional,  Appendix  A,  Map  9). 


Endangered  and/or  Threatened 

Habitat  for  the  black-footed  ferret  exists  on  the  site  in 
the  presence  of  large  numbers  of  whitetail  prairie  dog 
colonies  (see  Map  CA2-6).  Several  of  these  colonies 
occur  in  Section  29,  T.  21  N.,  R.  79  W.  and  in  Section  1, 
T.  20  N.,  R.  79  W.  which  are  proposed  to  be  surface 
mined. 

There  have  been  several  historical  sightings  of  ferrets 
in  an  area  about  16  miles  southwest  of  the  proposed  mine 
site  (Southcentral  ES,  Regional,  Appendix  A,  Map  8B). 
A  letter  requesting  formal  consultation  with  the  Fish  and 
Wildlife  Service  concerning  the  possibility  of  black- 
footed  ferrets  occurring  on  the  project  area  was  sent  on 
September  26,  1978.  The  response  to  this  letter  stated 
that  the  results  were  negative  and  that  ferrets  are  not 
likely  to  occur  on  the  proposed  mine  site. 

At  the  present  time,  there  are  no  other  known  federal- 
ly listed  endangered  or  threatened  species  found  on  the 
project  area.  Therefore  the  area  is  acceptable  for  mining 
under  unsuitability  criteria  for  threatened  and  endan- 
gered species. 


CULTURAL  RESOURCES 

No  sites  in  the  Carbon  Basin  project  area  are  currently 
listed  on  the  Wyoming  Historic  Preservation  Plan  or  on 
the  National  Register  of  Historic  Places. 


Archeological 

Approximately  19%  of  the  Carbon  Basin  project  area 
was  surveyed  for  cultural  resources  by  Western  Wyo- 
ming College  (Metcalf  1977).  No  sites  were  located 
within  the  project  area  during  this  survey;  however,  one 
site  was  located  immediately  outside  the  project  bound- 
aries. An  additional  four  sites  and  three  isolated  finds 
have  been  recorded  in  the  portion  of  the  project  area 
which  remains  to  be  intensively  surveyed.  Four  sites 
were  also  recorded  along  the  proposed  rail  spur  during  a 
survey  done  by  the  University  of  Wyoming  (Zeimens 
1977).  See  Table  CA2-4  for  a  listing  of  site  types  found 
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DESCRIPTION  OF  THE  ENVIRONMENT 


in  the  project  area.  Prior  to  the  issuance  of  the  lease,  the 
remaining  81%  of  the  project  area  will  have  to  be  sur- 
veyed by  the  lessee. 

The  potential  for  subsurface  sites  also  exists  within  the 
entire  project  area,  particularly  in  areas  of  windblown  or 
alluvial  deposits. 


Historical 

No  historical  resources  have  been  located  within  the 
Carbon  Basin  project  area  based  upon  consultation  with 
the  State  Historic  Preservation  Officer. 


VISUAL  RESOURCES 


Rabbit  hunters  travel  to  the  area  to  pursue  cottontails, 
normally  after  the  big  game  and  bird  hunting  seasons  are 
over.  This  season  lasts  from  early  fall  until  the  end  of 
February. 

In  recent  years  the  value  of  coyote  hides  has  increased 
from  approximately  $35  for  a  prime  hide  in  1975  and 
1976  to  $65  in  1977.  This  has  encouraged  people  to 
travel  to  the  area  in  winter  to  pursue  coyote. 


Off-Road  Vehicles 

There  are  several  mineral  exploration  and  ranching  as- 
sociated roads  located  in  the  project  area.  These  roads 
are  used  extensively  by  persons  with  four-wheel  drive 
vehicles  during  the  hunting  season. 


A  visual  resources  classification  was  conducted  by  the 
Bureau  of  Land  Management  (BLM)  on  and  adjacent  to 
the  project  area  using  BLM  visual  resource  inventory 
and  evaluation  procedures  as  explained  in  BLM  Manual 
6300.  Map  CA2-8  illustrates  the  classification  zones. 

The  visual  management  classes  that  have  been  identi- 
fied within  the  project  area  are  Class  III — 15,292  acres 
and  Class  V — 216  acres. 

The  characteristic  landscape  (Figure  CA2-3)  of  the 
project  area  is  also  typical  of  adjacent  land.  The  land 
consists  of  rolling  terrain  covered  with  low  growing  sa- 
gebrush, mountain  shrub,  greasewood,  and  rock  out- 
crops. The  principal  drainage  features  in  the  area  are  the 
Sand  Creeks,  which  are  ephemeral  streams  with  little 
scenic  value. 

The  project  area  is  crossed  by  seasonal,  unimproved 
dirt  roads  and  fences.  These  intrusions  can  be  seen 
throughout  the  project  area,  but  they  do  not  reduce  the 
value  of  the  management  class.  A  good  view  of  the  proj- 
ect area  can  be  seen  from  two  locations  along  the  county 
road  which  passes  just  east  of  the  project  area.  The  road 
is  of  importance  to  the  visual  sensitivity.  The  project 
area  cannot  be  viewed  from  Interstate  80  or  State  High- 
way 72. 


RECREATION  RESOURCES 


Visitor  Use  Data 

Table  CA2-5  depicts  the  estimated  visitor  use  by  activ- 
ity in  the  proposed  project  area. 


Hunting 

During  the  summer,  hunting  is  limited  to  ground  squir- 
rels and  prairie  dogs.  In  mid-September,  the  hunting 
season  begins  to  draw  hunters  to  the  field.  This  area  has 
good  sage  grouse  and  antelope  populations  for  hunting 
purposes. 


Wilderness  Values 

There  are  no  areas  in  or  near  the  proposed  project 
area  with  identified  wilderness  values  which  meet  the 
criteria  set  in  Section  603  of  the  Federal  Land  Policy 
Act  of  1976. 


Sightseeing 

The  old  town  site  of  Carbon  and  cemetary  (Figure 
CA1-1)  is  visited  frequently  during  the  summer  months. 
Although  the  site  is  not  within  the  project  boundary, 
people  do  traverse  the  proposed  mine  going  to  and  from 
the  old  town. 


AGRICULTURE 


Livestock  Grazing 

The  Carbon  Basin  project  area  is  located  in  the  south- 
west corner  of  the  North  Anschutz  grazing  allotment. 
The  allotment  contains  48,841  acres  (17,049  acres  public 
lands;  1,730  acres  state  lands;  and  30,062  acres  private 
lands).  All  the  private  lands  are  owned  by  Edison  Devel- 
opment Company  (except  the  NEJ  Section  26).  The 
project  area  involves  15,494  acres  (approximately  32%) 
of  this  allotment.  The  planned  surface  mining  area  in- 
volves approximately  4%  of  the  allotment  acreage,  locat- 
ed along  the  south  allotment  boundary. 

Grazing  use  on  the  allotment  in  the  past  has  been  by 
cattle,  involving  two  operators.  The  use  by  one  ranch 
operation  involves  public  lands  only  and  is  limited  to  455 
animal  unit  months  (AUMs)  of  grazing  during  a  3  month 
summer  period.  The  other  grazing  potential  on  the  allot- 
ment totals  7,866  AUMs. 

That  part  of  the  allotment  covered  by  the  project  area 
of  approximately  1,551  AUMs  is  distributed  as  follows; 
public  lands — 656  AUMs,  state  lands — 64  AUMs,  and 
private  lands — 831   AUMs.  In  contrast  to  past  use,  the 
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Table  CA2-5 

ESTIMATED  VISITOR  DAYS  BY  ACTIVITY  IN  THE  CARBON  BASIN  AREA 

Activity  Visitor  Days 

Hunting  (Big  Game)  60 

Hunting  (Small  Game)  Not  Available 

Sightseeing  5 

Off-Road  Vehicle  10 

Total  75(+) 

Note:   Visitor  day  considered  to  be  12  hours. 
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DESCRIPTION  OF  THE  ENVIRONMENT 


present  use  pattern  provides  for  the  grazing  of  the  proj- 
ect area  (1,551  AUMs)  by  the  Edison  Development 
Company.  The  455  AUM  allocation  for  the  other  ranch 
operation  was  transferred  to  an  adjacent  portion  of  the 
allotment.  There  was  no  loss  of  federal  AUMs  in  the  use 
adjustment. 

Water  rights  on  the  project  area  consist  of  seven 
stockwater  ponds  and  one  well.  Inventory  data  show  lo- 
cations of  five  stockwater  ponds  on  the  project  area  and 
two  adjacent  to  or  near  the  project  area  boundary.  Two 
springs  are  known  to  exist  on  the  project  area. 


LAND  USE  PLANS,  CONTROLS,  AND 
CONSTRAINTS 

A  large  number  of  separate  governmental  agencies 
(Federal,  State  and  County)  exercise  certain  types  of 
land  and  resource  use  controls  in  Carbon  County.  The 
Carbon  Basin  project  area  includes  public,  state,  and  pri- 
vate lands.  The  federal  sector  includes  the  Bureau  of 
Land  Management  (public  lands  and  mineral  estate  under 
certain  private  lands).  Development,  management,  use, 
and  control  of  use  on  these  public  lands  has  been  dele- 
gated to  this  agency. 

Controls  are  effected  through  issuance  or  nonissuance 
of  a  variety  of  leases,  permits,  licenses,  etc.  Each  authori- 
zation to  use  public  lands  contains  provisions  to  control 
that  use.  Controls  exercised  by  the  federal  government 
for  the  subsurface  estate  are  governed  by  the  statutes  au- 
thorizing the  disposition  and  use  of  that  estate.  Foremost 
among  these  statutes  is  the  authority  for  leasing  coal  de- 
posits and  authority  to  require,  as  a  condition  of  such 
leases,  an  operation-management  plan  and  a  reclamation- 
restoration  plan.  Management  policy  has  been  extended 
in  greater  detail  by  the  National  Environmental  Policy 
Act  of  1969,  the  Federal  Land  Policy  and  Management 
Act  of  1976  and  the  Surface  Mining  Control  and  Recla- 
mation Act  of  1977.  In  certain  situations,  there  is  a  joint 
or  multiagency  sharing  of  particular  management  and 
control  functions  and  responsibilities,  such  as  the  cooper- 
ative agreement  between  the  Department  of  the  Interior 
and  the  state  of  Wyoming  that  allows  the  state  to  admin- 
ister reclamation  operations  of  an  approved  mine  and 
reclamation  plan  on  federal  leases  in  Wyoming.  The  sub- 
surface estate  vested  in  private  or  state  ownership  would 
normally  be  governed  by  applicable  state  of  Wyoming 
statutes. 

A  number  of  state  agencies  have  development  and  ad- 
ministrative authority  over  state  of  Wyoming  owned 
lands.  Additionally,  under  state  of  Wyoming  statutes,  the 
state  is  authorized  to  perform  and  administer  certain  sur- 
face land  use,  planning  and  development  activities  on 
state,  county,  municipal,  and  privately-owned  properties. 
Two  pieces  of  legislation  passed  by  the  1975  Wyoming 
Legislature  which  could  have  a  significant  effect  on  land 
use  are:  The  Wyoming  State  Land  Use  Planning  Act  and 
The  Industrial  Development  Information  and  Siting  Act. 
The  Land  Use  Planning  Act  requires  completion  of 
county  land  use  plans  by  1978,  and  these  plans  could 
conflict  with  or  modify  some  of  the  energy  proposals. 


The  Industrial  Siting  Act  requires  furnishing  extensive 
information  and  a  state  permit  before  certain  facilities 
can  be  constructed.  This  act  would  affect  developments 
which  include  gasification  or  electric  generation  propos- 
als. Control  does  not  apply  to  public  properties  except  as 
provided  by  law. 

Except  where  controls  have  specifically  been  delegat- 
ed by  statute  to  counties  or  municipalities,  Wyoming  re- 
tains total  jurisdiction  over  state  owned  and  privately 
owned  lands.  Use  and  control  of  state  owned  lands  (in- 
cluding mineral  leasing,  rights-of-way,  etc.)  is  governed 
by  Wyoming  law.  The  Carbon  Basin  project  area  in- 
cludes 640  acres  of  state  lands. 

Control  over  mineral  uses  is  vested  in  the  state  of  Wy- 
oming under  the  Wyoming  Environmental  Quality  Act 
of  1973.  This  act  also  authorized  the  state  to  control  air 
quality,  water  quality,  and  solid  waste  management. 

Where  a  county  or  city  lacks  a  specific  authority,  pro- 
visions of  the  Wyoming  Joint  Powers  Act  are  available 
to  enable  joint  exercise  of  power,  privilege,  or  authority. 
This  legislation  enables  two  or  more  agencies  to  jointly 
plan,  create,  finance,  and  operate  (control)  water, 
sewage,  or  solid  waste  facilities;  fire  protection  agency 
facilities;  transportation  systems  facilities;  and  public 
school  facilities. 

Carbon  County  has  developed  and  adopted  compre- 
hensive plans.  Additionally,  they  have  passed  zoning  or- 
dinances throughout  their  boundaries  to  control  land  use. 
The  land  in  the  Carbon  Basin  project  area  is  zoned  for 
ranching,  agriculture,  and  mining. 

Cities  have  authority  to  effect  a  master  plan,  zoning, 
and  other  regulatory  controls.  Cities  do  not  have  statu- 
tory authority  to  effect  controls  over  mineral  extraction 
or  production  within  their  corporate  limits.  Furthermore, 
the  Wyoming  Environmental  Quality  Act  of  1973  would 
preempt  cities;  authority  to  regulate  and  control  air, 
water,  solid  waste,  and  land  quality  standards  except 
where  specifically  delegated  to  a  municipality. 

In  summary,  all  of  the  respective  jurisdictions  (federal, 
state,  and  county)  have  sufficient  authority  to  impose  ef- 
fective land  and  resource  use  controls. 


SOCIOECONOMICS 


Demographics 


Population 


The  1977  population  of  Carbon  County  was  18,137. 
The  population  of  Rawlins  was  10,500;  Saratoga's  popu- 
lation was  2,050  and  Hanna's  population  was  1,300 
(Table  CA2-6). 


Employment 

Total  Carbon  County  employment  was  8,067  in  1977 
(Table  CA2-7).  The  1977  unemployment  rate  for  Carbon 
County  was  3%. 
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Table  CA2-6 

POPULATION  TRENDS  IN  CARBON  COUNTY 
(1940-1977) 


County 

City 


1940 


1950 


1960 


YEAR 


1970 


1973 


1975 


1977 


Carbon  County 


12,644   15,742   14,937   13,354   15,430 


16,745   18,137 


Rawlins** 

5,531 

7,415 

8,968 

7,855 

8,685 

9,592 

10,500 

Sinclair** 

604 

775 

621 

445 

480 

526 

550 

Hanna** 

1,127 

1,326 

625 

460 

543 

642 

1,300 

Elmo** 

134 

213 

91 

53 

58 

69 

200 

Elk  Mountain** 

107 

196 

190 

127 

146 

181 

220 

Medicine  Bow** 

338 

328 

392 

455 

665 

744 

750 

Saratoga** 

810 

926 

1,133 

1,181 

1,400 

1,539 

2,050 

Encampment 

331 

288 

333 

321 

403 

463 

500 

Dixon,  Baggs,  S 

avery* 

315 

330 

307 

218 

254 

297 

440 

Wamsutter  (Sweetwater 

County) 

169 

103 

110 

139 

162 

219 

315 

*  These  three  communities  are  located  in  close  proximity  and  are  therefore  shown  combined. 
Savery  is  unincorporated  and  its  population  (perhaps  50  people)  is  not  included  in  the 
figures  shown. 

**Will  probably  be  affected  by  proposed  development. 

Sources:   1940,  1950,  1960,  1970,  U.S.  Department  of  Commerce,  Bureau  of  the  Census,  Census 
of  Population,  Volume  I,  "Characteristics  of  the  Population",  Wyoming,  U.S. 
Government  Printing  Office,  Washington,  D.C. 

1973,  1975,  U.S.  Department  of  the  Commerce,  Bureau  of  the  Census,   Current 
Population  Reports,  Population  Estimates  and  Projections,  Series  P-25,  No.  698, 
U.S.  Government  Printing  Office,  Washington,  D.C,  April,  1977. 

1977,  Estimates  made  using  the  North  Platte  River  Basin  Economic  Simulation 
Model,  Water  Resource  Research  Institute,  University  of  Wyoming,  1978. 
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Table  CA2-7 

EMPLOYMENT  BY  SECTOR 
CARBON  COUNTY 


Sector 

Farm 

Manufacturing 

Mining 

Contract  Construction 

Government 

Farm  and  Forest  Processing 

Railroads 

Business  Services 

Consumer  Services 


1977 

%  of  Total 

526 

6.5 

360 

4.5 

1,658 

20.5 

715 

8.9 

919 

11.4 

46 

0.6 

480 

6.0 

1,415 

17.5 

1,948 

24.1 

TOTAL 


8,067 


100.0% 


Source:   North  Platte  River  Basin  Economic  Simulation  Model,  Water  Resources 
Research  Institute,  University  of  Wyoming,  March  1978. 
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DESCRIPTION  OF  THE  ENVIRONMENT 


Income 

The  total  1977  personal  income  (in  constant  1977  dol- 
lars) in  Carbon  County  was  $147.1  million.  The  major 
contributors  to  this  income  were  mining  (28.4%),  busi- 
ness services  (19.7%),  consumers  services  (13.5%),  and 
construction  (13.5%).  Per  capita  personal  income  was 
$6,348  in  1975.  Average  weekly  wages  (Table  CA2-8) 
have  been  the  highest  in  the  mining  and  manufacturing 
sectors  of  the  economy. 


Infrastructure 


Private  Sector 

Total  taxable  sales  in  Carbon  County  were  $67.5  mil- 
lion in  1977.  Wholesale  trade  ($7.9  million),  retail  trade 
($46.7  million),  and  services  ($12.9  million)  make  up  this 
total. 


Local  Government 

Current  (1977)  assessed  values,  mill  levies,  and  bonded 
indebtedness  for  the  region  are  shown  on  Table  CA2-9. 
The  bond  ceiling,  which  is  the  maximum  amount  of  debt 
that  a  jurisdiction  may  incur,  is  based  on  the  assessed 
value  for  the  current  year.  Communities  may  not  issue 
general  revenue  bonds  for  greater  than  4%  of  assessed 
valuation  and  sewer  bonds  for  an  additional  4%.  There  is 
no  bond  ceiling  for  water  bonds.  Counties  are  limited  to 
2%  of  assessed  value  and  school  districts  are  limited  to 
10%. 


Housing 

There  were  6,160  housing  units  in  Carbon  County  in 
1976;  16%  were  mobile  homes.  In  1977  there  were  3,428 
housing  units  in  Rawlins.  Of  these  20%  were  mobile 
homes  (Table  CA2-10). 


Education 

The  1977  school  enrollment  for  District  1  (Rawlins, 
Sinclair,  Baggs,  Bairoil)  was  2,668.  Building  capacity  in 
District  1  is  3,368.  The  1977  school  enrollment  for  Dis- 
trict 2  (Saratoga,  Encampment,  Hanna,  Elk  Mountain, 
Medicine  Bow,  Shirley  Basin,  McFadden)  was  1,658. 
Building  capacity  in  District  2  is  2,430  (Table  CA2-11). 
The  expenditures  per  average  daily  membership  (ADM) 
in  District  1  was  $1,695  for  1976.  In  District  2,  the  ex- 
penditures per  ADM  was  $2,554;  the  statewide  average 
expenditures  per  ADM  was  $1,721  (Wyoming  Depart- 
ment of  Education  1977). 


Health  Care 

In  1977  there  were  2,015  people  for  each  physician  in 
Carbon  County.  The  established  standard  is  1,000  popu- 


lation per  physician.  The  standard  for  dentists  is  1,60c 
population  per  dentist  and  for  registered  nurses  it  is  285 
population  per  nurse.  In  Carbon  County  there  were 
2,591  people  for  each  dentist  and  263  for  each  registered 
nurse  (Wyoming  Department  of  Health  and  Social  Serv- 
ices 1976,  1978). 


Local  Services 

The  Carbon  County  Sheriffs  Office  is  currently  ade- 
quately meeting  demands  and  recent  increases  in  work- 
load (drug  arrests  increased  250%  and  number  of  prison- 
ers handled  increased  30%  in  the  past  year)  are  not  re- 
sulting in  decreases  in  the  quality  of  service  (Personal 
Communication  Hansen  1978).  A  significant  proportion 
of  the  Carbon  County  Volunteer  Fire  Department  equip- 
ment dates  from  the  1940s  and  1950s  and  is  in  need  of 
replacement.  The  major  inadequacy  of  the  department  is 
its  inability  to  extinguish  major  fires  requiring  chemical 
or  foam  equipment. 

The  major  problem  with  the  Rawlins  Police  Depart- 
ment is  inadequate  facilities.  The  department  is  also  con- 
sidered understaffed  and  staff  turnover  because  of  high 
wages  paid  to  miners  adds  to  personnel  problems  (Per- 
sonal Communication  DeHerrera  1978).  The  largest  po- 
tential problem  in  fire  protection  service  in  Rawlins  is 
low  pressure  in  the  water  system,  particularly  during  the 
summer  when  demands  for  water  peak.  Rawlins'  fire 
protection  rating  is  seven  which  is  considered  adequate 
(Insurance  Services  Office  1978).  Current  improvements 
underway  in  Rawlins'  water  system  are  designed  to  meet 
water  needs  of  the  city  until  the  year  2000,  based  on  cur- 
rent growth  rate  (Personal  Communication  Paris  1978). 
Rawlins'  present  sewer  system  is  being  improved  to  cor- 
rect major  inadequacies.  These  improvements  will  sig- 
nificantly upgrade  the  system,  however  the  system  will 
continue  to  have  problems  with  old,  undersized  sewer 
lines  that  are  overloaded  and  with  groundwater  seeping 
into  older  lines  (Personal  Communication  Yamashiro 
1978). 

Police  and  fire  protection  in  Sinclair  are  both  consid- 
ered adequate.  Peak  water  demands  can  presently  be 
met.  A  study  is  underway  to  determine  future  needs  re- 
sulting from  potential  population  growth. 

Turnover  in  the  Hanna  Police  Department  is  an  on- 
going problem  since  those  hired  frequently  quit  to  work 
in  the  mines.  Hanna's  fire  protection  rating  is  nine  which 
is  considered  inadequate  by  the  Insurance  Services 
Office  in  Denver,  Colorado.  Hanna  is  currently  improv- 
ing its  water  system  to  meet  current  demands. 

Elmo  has  no  fire  or  police  department.  These  services 
are  provided  by  the  town  of  Hanna  and  Carbon  County. 
Elmo's  water  is  supplied  by  Hanna.  A  10,000  gallon  stor- 
age tank  has  recently  been  built  to  solve  the  town's  low 
water  pressure  problems. 

Elk  Mountain's  fire  protection  rating  is  ten  which  is 
considered  inadequate  (Insurance  Services  Office  1978). 
The  town's  water  system  is  considered  adequate  only  for 
present  needs.  Elk  Mountain  is  the  only  incorporated 
area   in   the   county    which   relies   on   septic   tanks   foi 
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Table  CA2-9 

FINANCIAL  CHARACTERISTICS 
1977 


County 
City 


Assessed 
Valuation 


Mill  Levy 
(per  $1,000  assessed) 
Valuation 


Bonded 
Indebtedness 


Carbon  County 

Rawlins 

Baggs 

Dixon 

Elk  Mountain 

Elmo 

Encampment 

Hanna 

Medicine  Bow 

Saratoga 

Sinclair 

Wamsutter 

(Sweetwater  County) 


188,630,804 

14,505,124 

255,290 

63,843 

202,399 

96,963 

528,175 

1,403,186 

631,144 

2,584,955 

4,721,591 

303,480 


12.61 

14.76 

8.00 

8.00 

13.00 

12.26 

17.28 

11.40 

8.00 

8.00 

8.00 

48.53 


$   159,100 

2,993,000 
None 

20,500 

27,000 
144,000 

43,000 
133,000 

40,000 
282,000 
None 

198,000 


Sources:   1.   Assessed  Valuation,  Mill  Levy  -  Wyoming  Taxpayers  Association, 
Wyoming  Property  Tax  Rates,  1977,  Cheyenne,  August,  1977. 

2.   Bonded  Indebtedness  -  Community  budgets  and/or  phone  conversation 
with  city  clerk. 


CA2-A1 


Table  CA2-10 

HOUSING  IN  INCORPORATED  AREAS 

TOTAL  AND  BY  TYPE 

1977 


County 

Community 


Total  year 
Round  Units 


Single 
Family 


Type  of  Unit 
Multiple 
Family 


Mobile 
Home 


Carbon  County 


Rawlins 

Sinclair 

Hanna 

Elmo 

Elk  Mountain 

Medicine  Bow 

Saratoga 

Encampment 

Total  Housing  In 
Incorporated  Areas 


3,428 

2,034 

(.60) 

700 

(.20) 

694  (.20) 

203 

198 

(.97) 

0 

(.00) 

5  (.03) 

510 

325 

(.64) 

0 

(.00) 

185  (.36) 

77 

35 

(.45) 

0 

(.00) 

42  (.55) 

95 

70 

(.74) 

0 

(.00) 

25  (.26) 

246 

100 

(.41) 

6 

(.02) 

140  (.57) 

765 

477 

(.62) 

87 

(.11) 

201  (.26) 

241 

155 

(.64) 

2 

(.01) 

84  (.35) 

5,747 

3,473 

(.60) 

795 

(.14) 

1,479  (.26) 

Note:   Figures  in  parentheses  are  the  fraction  of  total  housing  units, 
may  not  add  to  100  due  to  rounding. 


These  figures 


Source:   Except  for  the  towns  of  Rawlins,  Hanna  and  Medicine  Bow,  the  data  on  housing  has 
been  taken  from  Land  Use  Plans  submitted  by  the  communities  to  the  Carbon  County 
of  Governments  in  the  fall  of  1977.   Although  the  figure  on  the  total  housing 
units  in  Rawlins  was  taken  from  a  Land  Use  Plan,  data  on  the  type  of  housing 
was  estimated  from  conversations  with  local  officials.   Housing  figures  for 
Hanna  reflect  estimates  reported  by  the  local  town  clerk.   Total  housing  units 
for  Medicine  Bow  reflect  the  results  of  a  survey  conducted  by  the  local  high 
school  students  in  the  spring  of  1977.   Figures  on  the  type  of  units  in 
Medicine  Bow  were  estimated  based  on  conversations  with  local  officials. 
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Table  CA2-11 

PUBLIC  SCHOOL  CHARACTERISTICS 
1977-78 


School  District 
School  (Grad e ) 


Student 
Enrollment 


Full-Time 

Equivalent 

Teachers 


Student/ 

Teacher 

Ratio 


Building 

Design 
Capacity 


School  District  #1 

Mountain  View  (K-6) 
Pershing  (K-6) 
Sunnyside-Central  (K-6) 
Baggs-Morrow 
Bairoil  (K-8) 
Sinclair  (K-6) 
Rawlins  Jr.  High  (7-8) 
Rawlins  Sr.  High  (9-12) 

School  District  #1  Total 

School  District  #2 


368 
282 
465 
213 
65 
65 
387 
823 

2,668 


18 

20.4 

460 

15 

18.8 

370 

14 

33.2 

488 

16 

13.3 

275 

6 

10.8 

110 

3.5 

18.6 

140 

22 

17.6 

525 

47 

17.5 

1,000 

141.5 


3,368 


Elk  Mountain  (K-6)  39 

Encampment  (K-12)  214 

Hanna  (K-6)  276 

McFadden  (K-8)  16 

Medicine  Bow  (K-6)  114 

Platte  Valley  (K-6)  275 

Shirley  Basin  (K-6)  79 

Beer  Mug  (1-6)  2 
Hanna-Elk  Mountain 

Junior-Senior  High  (7-12)  200 
Medicine  Bow-Shirley  Basin 

Junior-Senior  High  (7-12)  153 

Platte  Valley  Junior  High  (7-8)  91 

Platte  Valley  Senior  High  (9-12)  199 

District  #2  Total  1,658 

Carbon  County  Total  4,326 


3 

13.0 

140 

14 

15.3 

300 

13 

21.2 

100 

3 

5.3 

100 

7.5 

15.2 

150 

16.5 

16.6 

300 

7.5 

10.5 

140 

1 

2.0 

— 

15 

13.3 

300 

13 

11.7 

400 

6.5 

14.0 

10 

20.0 

300 

110 

13.1 

2,430 

251.5 

16.0 

5,798 

Sources:   Wyoming  State  of,  Department  of  Education,  Division  of  Planning,  Evaluation  and 
Information  Services,  Fall  Report  of  Staff /Teachers/Pupils/Enrollments  1977, 
"Statistical  Report  Series,  No.  2",  1977,  Cheyenne,  Wyoming. 

Wyoming,  State  of,  Department  of  Education,  Communications  Services,  Wyoming 
Education  Directory,  1977-78,  Cheyenne,  Wyoming,  1977. 

Telephone  conversations  with  Hugh  Simmons,  School  Superintendent,  District  #1, 
March  22,  1978;  and  John  Tynon,  School  Superintendent,  District  #2,  March  22, 
1978. 
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sewage  treatment.  With  the  current  population,  septic 
tank  leachate  is  not  considered  a  major  problem. 

Water  service  has  been  the  most  critical  problem  in 
the  delivery  of  local  services  in  Medicine  Bow.  By  mid- 
summer of  1978,  current  improvements  to  the  water 
system  should  correct  water  supply  problems.  The 
town's  new  sewage  treatment  lagoon  is  more  than  ade- 
quate to  serve  current  needs.  Medicine  Bow's  fire  pro- 
tection rating  is  nine  which  is  considered  inadequate  (In- 
surance Services  Office  1978). 

Saratoga  is  in  the  process  of  making  improvments  to 
its  water  and  sewer  systems.  These  improvements  al- 
lowed the  town  to  lift  a  15-month  moratorium  on  build- 
ing caused  by  inadequacies  in  its  water  system.  The 
town's  sewage  lagoon,  however,  cannot  adequately  treat 
the  amount  of  sewage  generated  by  the  town  and  it's 
currently  operating  at  about  105%  of  capacity.  Police 
and  fire  protection  are  adequate  to  meet  the  community's 
needs. 


Transportation  and  Utilities 

Interstate  80,  which  is  one  of  the  principal  interstate 
routes  crossing  the  United  States,  is  the  most  heavily 
traveled  road. 

A  major  Union  Pacific  railroad  main  line  passes 
through  southcentral  Wyoming.  In  1977  freight  traffic 
through  Rawlins  averaged  50  trains  per  day  carrying  a 
wide  variety  of  products  between  eastern  and  western 
markets.  In  addition,  current  coal  production  in  the 
Hanna  Basin  added  6  trains  per  day  (loaded  and  empty 
return)  to  transport  coal  to  market. 

Amtrak  provides  passenger  railroad  service  from  Raw- 
lins. There  is  one  eastbound  and  one  westbound  train 
daily. 

There  are  four  airports  in  Carbon  County.  The  Raw- 
lins airport  runway  is  paved;  its  length  is  5,500  feet.  The 
Saratoga  airport  runway  is  also  paved,  with  a  length  of 
8,400  feet.  Regularly  scheduled  air  service  is  provided  to 
these  airports  by  Trans  Mountain  Airlines.  In  addition, 
the  Rawlins  airport  is  served  by  Star  Airways.  The  other 
two  airports,  located  just  outside  Hanna  and  Dixon,  both 
have  unpaved  runways  and  are  used  only  by  private 
planes  (Personal  Communication  Donnelly  Corporation 
1978). 

Interstate  bus  service  is  available  on  a  daily  basis.  The 
bus  depot  in  Rawlins  is  served  by  Continental  Trailways, 
Greyhound,  Central  Wyoming  Transportation,  and  Zan- 
etti  Bus  and  Fast  Express  (Russel's  Railway  and  Motor 
Bus  Company  Guide  1977). 

Carbon  County  is  served  by  four  electric  utilities;  Pa- 
cific Power  and  Light,  Carbon  Power  and  Light,  Hot 
Springs  REA,  and  Yampa  Valley  Electric. 

The  Northern  Gas  and  the  Mountain  Fuel  Supply 
Company  distribute  natural  gas  to  the  county. 


Attitudes  and  Expectations 

The  attitudes  reflected   in  this  section   were  derived 
from  the  Hanna  and  Overland  Planning  Unit  Planning 


Area  Analyses  and  some  limited  opinion  surveys  that 
have  been  completed  in  the  region. 


General  Attitudes 

In  October  1974,  the  Wyoming  Conservation  and 
Land  Use  Planning  Commission  published  a  resident 
survey  done  as  preliminary  work  in  formulating  a  land 
use  program  in  Wyoming. 

From  the  replies  it  could  be  seen  that  in  1974  the 
people  of  Carbon  County  wanted  land  use  planning  and 
that  both  economic  and  environmental  effects  should  be 
considered  in  that  planning.  They  also  preferred  attract- 
ing non-mineral  industries  over  mineral  industries,  and 
did  not  want  any  development  to  be  at  the  expense  of 
unique  scenic  beauty. 

In  1975,  T.  A.  Bougsty  sampled  opinion  of  residents  in 
the  Hanna  Basin.  This  study,  done  for  the  Wyoming 
State  Department  of  Economic  Planning  and  Develop- 
ment, explored  residents'  preference  on  the  size  of  their 
communities  and  satisfaction  with  various  community 
services.  It  was  found  that  73%  of  the  residents  of  Elk 
Mountain  prefer  no  growth,  while  residents  of  Hanna 
and  Elmo  would  tolerate  some  growth.  Satisfaction  with 
community  services  varied  somewhat  between  communi- 
ties and  the  Hanna  Basin  as  a  whole,  with  medical  serv- 
ices, natural  gas  supply,  streets  and  roads,  community 
beautification,  and  recreation  facilities  being  those  serv- 
ices the  residents  were  most  dissatisfied  with. 

Information  regarding  the  attitudes  of  residents  in 
other  areas  of  the  Hanna  Planning  Unit  is  not  presently 
available. 

A  resident  survey  covering  the  Overland  Planning 
Unit  was  done  in  1976  by  Bickert,  Browne,  Coddington, 
and  Associates.  Among  other  things,  residents  were 
asked  to  rate  adequacy  of  various  community  services. 
The  results  showed  that  only  five  services  were  rated 
'very  adequate'  by  10%  or  more  of  the  sample.  These 
were  fire  protection,  schools,  utilities,  roads  and  high- 
ways, and  trash  disposal. 


Specific  Attitudes 

The  following  attitudes  were  derived  from  material 
contained  in  the  Overland  and  Hanna  Planning  Area 
Analyses: 

1.  Forest  Management:  The  timber  industry,  including 
the  Wyoming  Wood  Producers  Association,  supports  a 
continued  timber  sale  program. 

2.  Access:  Hunting  and  recreation  groups  strongly  sup- 
port a  program  to  obtain  access  in  checkerboard  land 
areas  and  other  areas  where  private  lands  block  access  to 
public  lands.  Groups  such  as  the  Carbon  County  Conser- 
vation Club  and  the  Wyoming  Game  and  Fish  Depart- 
ment support  programs  to  obtain  access. 

3.  Livestock  organizations  support  a  freeze  or  cutback 
of  grazing  fees  on  public  lands.  Most  operators  desire  to 
have  increased  flexibility  with  respect  to  use  of  grazing 
allotments,  in  terms  of  class  of  stock,  numbers  of  stock, 
season  of  use,  etc.  Most  operators  favor  predator  control 
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and    strongly    favor    management    of   feral    horses    and 
return  of  feral  horse  numbers  to  1971  levels. 


Lifestyles 

Lifestyle  means  an  internally  consistent  way  of  life  or 
style  of  living  that  reflects  the  attitudes  and  values  of  an 
individual  or  a  culture.  It  is  influenced  by  infrastructure 
(housing,  health  care,  educational  system,  police  and  fire 
protection,  etc.)  existing  at  the  time. 

Many  changes  are  already  occurring  in  the  lifestyles  of 
the  region's  residents.  These  changes  are  most  evident  in 
Rawlins,  which  has  grown  34%  since  1970.  This  is  an 
annual  growth  rate  of  approximately  5%.  Any  communi- 
ty growth  of  5%  or  more  is  problematic,  and  could  be 
considered  a  boom  situation  (Gilmore  and  Duff  1974). 

As  identified  in  the  Construction  Worker  Profile  Final 
Report,  1975,  one  of  the  adjustments  communities  have 
made  in  response  to  this  growth  has  been  in  the  area  of 
role  switching.  This  role  switching  can  take  several 
forms:  (1)  New  roles  are  created;  (2)  More  positions 
within  existing  roles  are  created;  (3)  Old  roles  are  rede- 
fined in  light  of  changing  needs;  and  (4)  Newcomers  re- 
place oldtimers  in  existing  roles. 

The  most  common  creation  of  new  roles  was  in  the 
local  economic  order,  as  business  people  started  business- 
es not  previously  present  in  the  community. 


Positions  Are  Created  Within  Existing  Roles 

More  people  are  hired  to  increase  employment  in  oc- 
cupations already  existing  in  the  community.  More 
teachers  are  hired  as  enrollment  picks  up,  more  waitress- 
es are  hired  as  business  increases,  etc. 

As  institutional  responsibilities  change,  old  roles  get 
redefined.  A  merchant's  role  is  changed  as  he  or  she  is 
forced  to  update  merchandising,  advertising,  or  financ- 
ing. Social  workers  suddenly  find  themselves  confronted 
with  problems  they  never  encountered  before.  In  many 
cases  these  changes  are  such  that  former  role  occupants 
can  not  or  will  not  make  the  change  and  vacate  the  role. 

In  some  communities,  the  oldtimers  are  unable  or  un- 
willing to  keep  up  with  the  changes  demanded  of  them. 
Very  often  a  newcomer  to  the  community  will  take  over 
the  role. 

Cultural  changes  are  also  occurring  in  the  region's 
communities.  As  the  towns  grow  larger,  they  become 
less  relaxed,  friendly,  traditional,  isolated,  harmonious, 
and  more  run  down.  At  the  same  time  they  become 
more  expensive,  difficult,  progressive,  and  competitive. 
The  communities  are  becoming  more  diverse  culturally 
as  new  people  bring  in  new  ideas.  In  addition,  more  pro- 
fessionalism and  respect  for  expertise  occurs  along  with 
specialization  and  more  complex  bureaucratization. 
People  begin  to  hold  the  belief  that  big  is  better  as  well 
as  more  efficient  and  cheaper.  The  workings  of  the  profit 
motive  become  more  evident.  People  complain  about 
their  neighbors  chasing  the  almighty  dollar,  or  increasing 
prices  to  whatever  the  market  will  bear.  People  begin  to 
rely   on    institutions   more.    Problems   that    used    to   be 


solved  at  the  family  level  are  now  brought  to  social 
workers  for  solution.  At  the  same  time,  residents  become 
more  demanding  of  institutions.  In  areas  where  the  lack 
of  medical  care  had  always  been  a  fact,  residents  are 
now  demanding  such  care. 

The  nature  of  social  life  is  such  that  people,  institu- 
tions, and  culture  are  all  intricately  bound  up  with  one 
another,  are  a  system,  and  when  one  component  changes, 
other  components  must  change  as  well.  Among  long 
time  residents  the  cultural  and  social  changes  take  their 
toll.  In  some  cases  these  responses  are  pathological;  in 
Rock  Springs,  for  example,  the  mental  health  clinic 
shows  an  eightfold  increase  in  caseload  over  5  years  ago, 
and  its  director  says  much  of  that  increase  is  from  long 
time  residents.  Among  long  time  residents,  at  least  three 
ways  of  responding  to  the  changes  in  their  communities 
have  been  observed. 

Make  The  Change.  For  the  largest  number  of  people, 
taking  the  changes  in  stride  has  been  the  response.  The 
overworked  social  worker  accepts  the  larger  caseload 
and  works  harder.  The  police  chief  starts  keeping  better 
records,  sends  his  employees  to  in-service  training,  and  in 
general  updates  the  department.  The  shopowner  realizes 
that  he/she  should  remodel  the  shop  if  he/she  wishes  to 
attract  the  expanded  market.  The  long  time  resident  goes 
next  door  and  welcomes  the  newcomer  to  the  communi- 
ty- 
Maintain  The  Status  Quo.  Some  impact  community 
residents  seem  to  be  taking  the  approach  of  doing  things 
as  they  always  have,  while  also  mourning  the  passing  of 
a  way  of  life  (which  may  or  may  not  have  been  romanti- 
cized). If  these  people  are  in  business,  they  have  not  ex- 
panded or  remodeled,  if  in  government,  they  have  not 
held  more  meetings  or  hired  more  staff.  Such  persons  are 
the  ones  most  likely  to  find  themselves  relieved  of  their 
roles  by  newcomers  or  other  people  more  willing  to 
make  adjustments  to  the  new  demands. 

Leave  The  Situation.  Flight  has  always  been  one  of  the 
options  persons  have  open  to  them  in  uncomfortable  situ- 
ations. Flight  from  the  bad  situation  can  take  the  form  of 
leaving  the  role  that  is  changing  (e.g.,  sell  the  store, 
resign  from  public  office),  or  it  can  take  a  more  extreme 
form  of  leaving  the  community  entirely. 

For  newcomers  the  reaction  to  living  in  a  boom  town 
is  based,  not  on  what  the  town  used  to  be  before  the 
boom,  but  what  the  town  they  came  from  was  like. 
Their  reactions  are  also  based  on  their  reasons  for 
moving  to  the  new  community.  For  example,  a  family 
fleeing  the  pace  of  a  big  city  to  the  small  town  life  may 
be  extremely  happy;  they  may  be  nearly  oblivious  to  the 
urbanization  of  the  town  and  may  see  any  lack  of  facili- 
ties or  goods  as  a  minor  inconvenience  more  than  com- 
pensated for  by  cleanliness,  neighborliness,  and  space. 
Another  family  moving  from  a  big  city  only  because  the 
company  transferred  them  may  hate  the  town  and  may 
feel  the  lack  of  goods  and  services  to  be  a  constant  irri- 
tant. Finding  themselves  strangers  in  a  place  where  large 
numbers  of  people  know  each  other  may  increase  their 
feelings  of  loneliness.  Those  who  move  to  towns  as  large 
as  Rawlins  from  smaller  towns  may  find  the  pace  too 
fast,  the  culture  too  urban. 
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DESCRIPTION  OF  THE  ENVIRONMENT 


While  long  time  residents  who  are  unhappy  blame  the 
boom  (or  occasionally  the  newcomers  or  some  "elemen- 
t"among  the  newcomers),  the  newcomers  blame  the 
town  itself.  Thus,  those  newcomers  who  are  unhappy 
tend  to  isolate  themselves  from  the  town,  from  its  orga- 
nizations, groups,  politics,  etc.  This  is  particularly  easy 
since  the  newcomers  have  other  newcomers  with  whom 
to  socialize.  The  extreme  of  this  behavior  can  be  seen  in 
those  newcomers  who  know  they  will  be  leaving  soon, 
and  who  socialize  almost  exclusively  with  others  who 
work  for  their  company,  who  will  also  leave  soon.  New- 
comers who  like  the  town  are  much  more  likely  to  cross 
the  old/new  barrier  and  participate  in  the  social  life  of 
the  community. 

Change  in  the  physical  environment  also  has  affected 
lifestyles  in  the  region.  One  change  perceived  almost  uni- 
versally is  an  increase  in  noise,  which  to  many  small 
town  residents  must  certainly  symbolize  the  shift  from  a 
small  town  way  of  life  toward  the  way  of  life  that  char- 


acterizes big  cities.  The  overcrowding  that  some  re- 
spondents noticed  probably  means  to  them  the  same 
thing.  In  places  where  physical  growth  has  been  most 
extensive,  the  pattern  has  been  unmistakably  suburban; 
that  is  the  physical  appearance  and  ambience  of  the  new 
areas  are  not  western  or  small  town.  The  new  areas  look 
like  new  areas  in  the  surrounding  suburbs  of  any  big  city: 
strip  commercial  developments,  car  orientation  (e.g., 
large  parking  lots,  many  drive-in  facilities),  tract  homes, 
chain  stores,  and  residential  areas  with  cul-de-sacs  and 
curving  lanes.  Thus  as  the  culture  of  the  communities 
changes  from  that  of  small  town  to  that  of  mass  society, 
the  physical  appearance  of  the  towns  undergoes  the  same 
change,  starting  to  resemble,  if  not  urban  areas,  as  least 
suburban  ones. 
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DECRYPTION  OF  ENVIRONMENT— FUTURE 


The  future  environment  would  be  approximately  the 
same  as  it  is  today  without  issuance  of  the  federal  coal 
leases  or  of  rights-of-way  for  ancillary  facilities.  Without 
these  approvals,  the  project  would  be  more  costly  and 
no  logical  mining  unit  would  be  feasible  due  to  the 
"checkerboard"land  pattern  of  public  and  private  lands. 
Because  of  this,  only  about  50%  of  the  coal  would  be 
available  for  mining,  the  railroad  spur  could  not  be  built, 
and  coal  would  have  to  be  hauled  to  the  railroad  main 
line  at  Medicine  Bow. 

Land  use  recommendations  are  to  maintain  wildlife 
habitat  and  livestock  grazing  on  the  area.  The  present 
populations  of  prairie  dogs  and  eagles  in  the  area  would 
not  be  disturbed. 


The  population  in  those  portions  of  the  region  that 
would  be  impacted  by  the  Carbon  Basin  project  would 
increase  dramatically  even  without  the  project.  The  pop- 
ulation of  Carbon  County  would  increase  62%  to  a  total 
of  29,530  by  1990.  Rawlins  would  increase  90%,  Hanna/ 
Elmo  would  increase  56%,  and  Saratoga  would  increase 
13%.  Employment,  income,  housing  demand,  school-age 
populations,  etc.,  would  increase  in  a  like  manner 
through  1990. 
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CHAPTER  3 
ENVIRONMENTAL  IMPACTS  OF  THE  PROPOSED  ACTION 


ASSUMPTIONS  AND  GUIDELINES 

The  analysis  developed  in  this  chapter  is  an  assessment 
of  impacts  that  would  result  from  the  development  of 
coal  within  the  Carbon  Basin  project  area.  The  develop- 
ment of  the  Carbon  Basin  project  consists  of  two  phases 
which  employ  different  mining  methods,  namely  surface 
and  underground.  The  development  of  each  phase  would 
be  accomplished  concurrently.  The  mining  operations 
are  independent  of  each  other  except  for  some  mine 
facilities  (shop,  office,  coal  handling,  etc.)  and  ancillary 
facilities  (rail  spur,  access  road,  etc.)  which  are  common 
to  both. 

The  following  narrative  and  table  were  developed  to 
establish  assumptions  and  guidelines  for  analysis  of  the 
proposed  Carbon  Basin  project. 


Assumptions 

Complete  data  on  reclamation  success  in  the  southcen- 
tral  region  are  not  available.  Preliminary  success,  based 
on  observations  of  seedings  on  reclaimed  areas  less  than 
4  years  old,  has  been  minimal  and  in  some  cases  a  total 
failure.  These  minimal  results  are  attributed  primarily  to 
climatic  conditions  (low  precipitation,  low  humidity, 
strong  winds,  etc.);  also  to  the  method  of  handling  over- 
burden, parting  material  and  topsoil,  and  the  minimal  use 
of  seed  mixture,  contour  furrowing,  and  mulching  (Ref- 
erence Southcentral  ES,  Regional,  Chapter  2,  Vegeta- 
tion). 

Based  on  field  observations  of  other  reclaimed  areas 
such  as  roadside  cuts  and  fills,  barrow  areas,  consultation 
with  others,  etc.,  it  is  estimated  that  reclamation  would 
occur  as  outlined  in  items  2  and  3  that  follow,  assuming 
that  proper  mitigating  measures  will  be  applied. 


Guidelines 

1.  Impacts  are  analyzed  for  two  time  points  1990  and 
end  of  mine  life. 

2.  Preliminary  reclamation  on  an  area  is  considered 
complete  when  disturbed  lands  have  been  backfilled, 
graded,  contoured,  and  seeded. 

3.  Complete  reclamation  of  an  area  will  occur  on  the 
following  schedule: 

a.  1£  years  for  filling,  shaping,  contouring,  seedbed 
preparation,  and  seeding. 


c.  Establishment  of  a  desirable  shrub  cover  would 
require  15  to  20  years. 

4.  One  out  of  three  seedings  will  fail  due  to  climatic 
conditions. 

5.  All  livestock  grazing  on  the  project  area  will  be  de- 
ferred during  the  life  of  the  mine. 

6.  The  extent,  magnitude,  and  length  of  time  subsi- 
dence could  occur  is  unknown  at  this  time.  Subsidence 
will  be  affected  by  the  mining  method  used,  depths  of 
beds  mined,  and  the  number  of  beds  mined.  The  type  of 
rock  strata,  or  "roof'rock  over  the  beds  will  also  influ- 
ence subsidence.  Subsidence  could  range  from  0-50  feet 
(the  maximum  amount,  assuming  complete  recovery  of 
coal  in  the  Blue  and  Finch  groups  and  the  Johnson 
seam).  In  reality  surface  expression  of  subsidence  would 
most  likely  range  from  0  feet  (no  surface  sxpression)  to  a 
maximum  of  25  feet  over  the  whole  area. 

The  following  table  is  presented  to  provide  an  over- 
view of  the  total  land  disturbance.  The  location  of  these 
possible  facilities  and  the  acreage  associated  with  each 
cannot  be  determined  without  additional  data.  Table 
CA3-1  portrays  the  acres  of  land  disturbed  and  reclaimed 
during  each  designated  time  period  by  various  activities 
related  to  the  development  of  the  Johnson  coal  seam. 
Table  CA3-2  depicts  the  relationship  of  the  Carbon  Basin 
project  to  the  energy  related  developments  (proposed 
mines,  existing  mines,  and  non-coal  development)  dis- 
cussed in  the  Southcentral  Regional  Coal  ES. 


CLIMATE 

It  is  not  expected  that  the  mining  activities  at  the  pro- 
posed Carbon  Basin  Mine  site  would  affect  the  frequency 
or  amount  of  showers  or  thunderstorm  activity,  from 
which  the  bulk  of  the  precipitation  is  derived.  Possible 
changes  in  the  radiation  balance  due  to  character  of  the 
soil  would  be  undetectable.  The  alternation  of  the  terrain 
may  change  local  drainage  wind  patterns  but  this  impact 
beyond  a  local  level  would  be  undetectable. 


AIR  QUALITY 


Emissions  from  the  Proposed  Mine 


b.  4£  years  would  be  required  for  establishment  of         Typical  mining  activities  in  Carbon  Basin  would  pro- 
vegetative  cover  of  the  seeded  species  which  would        "Cf,  laTge.   quantities  of  particulate   emissions.   Only   a 
support  small  game  animals,  rodents,  and  limited  deer 
use. 


small  portion  of  the  total  particulate  emissions  from  a 
mine  can  be  applied  to  existing  national  ambient  air  qual- 
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Table  CA3-1* 

ACREAGE  DISTURBED  BY  ACTIVITY  AND  ACREAGE  RECLAIMED 
OVER  PERIODS  OF  TIME 


Activity 

Final  Contour 

Mine  Pit  Areas 

Overburden  Storage 

Haul  Roads 

Mine  Facilities   a. 
b. 

Ancillary  Facilities 

Relocation  (County  Road) 

Subtotal 
Population 

Total 
Acres  Reclaimed 
Underground  Mining 


Time  Periods 


1990 

1990+** 

1,416 

0 

(807) 

(0) 

(437) 

(0) 

(172) 

(0) 

209 

18 

(241)*** 

500 

0 

6 

0 

2,131 

18 

192 

0 

2,232 

18 

833 

1,316 

Total 

1,416 

(807) 

(437) 

(172) 

227 
(241)*** 

500 


1,282   11,240 


2,149 

192 

2,341  . 

2,149 

12,522 


*  This  table  does  not  include  the  acreage  of  surface  disturbance  that  could 
occur  with  the  development  of  the  Blue  and  Finch  coal  seams. 

**  1990+  refers  to  end  of  mine  life. 

***  The  241  acres  would  be  first  surface  mined,  then  partially  reclaimed  and 
utilized  as  mine  facility  construction  sites.   This  acreage  is  included 
in  the  final  contour  acreage  of  1,416. 
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Table  CA3-2 

PROJECTED  CUMULATIVE  SOUTHCENTRAL  REGIONAL  SURFACE  ACRES  TO  BE  DISTURBED  AND 

RECLAIMED  AND  OTHER  DEVELOPMENT  DATA  ON  PROPOSED  MINES:  EXISTING  MINES  AND 

NON-COAL  RELATED  DEVELOPMENTS:  AND  CARBON  BASIN  PROJECT  BY  1990 


Activity  or  Project 


1 


Proposed 
Mines 


Final  Contour  iAcres  Disturbed)    4,605 
Mine  Facilities   (Acres  Disturbed)    349 
Ancillary  Facilities   (Acres  Disturbed)   400 
Facility  Relocation   (Acres  Disturbed)    206 
Housing  and  Support  Facilities 

(Acres  Disturbed)      ,.         344 
Non-Coal  Related  Disturbance   (Acres) 
Acres  Reclaimed  2,497 

Water  Use  ac  ft/yr  (noncumulative)    910 
Number  Coal  Mines  3 

Tons  of  Coal  Produced  (Millions)       46 
Number  Oil  and  Gas  Wells 

Employment  Increase    7  385 

New  Power  Lines  (Miles)  45 

New  Rail  Spur  7  8 

New  Pipelines  (All  Kinds)  3 

New  Access  Roads  9 

New  Telephone  Lines  4 


Existing 
Mines  and 
non-coal  dev. 


9/ 


10,286 
61 
23 


111 

2,375 

10,450 

295,210 

6 

158 

408 

1,131 

70 

3 

182 

0 

0 


Carbon 
Carbon 
Basin 

1,416 

209 

500 

6 

192 

833 

860 

1 
31 

1,323 
0 
13.4 


Total 

16,307 
619 
923 
212 

647 

2,375 

13,780 

296,980 

10 

235 

408 

2,839 

115 


% 

Increase  0 

_   .   o 

in  Region— 


9.5 

51.0 

118.2 

2.9 

42.2 


0.3 
15.2 
87.3 


19 


24.4 
185 
9.19 
12 


1  Includes  mine  pit  area,  haul  roads,  topsoil  and  overburden  storage  areas. 

2  Includes  surface  facilities,  rail  spur,  access  road,  power  lines,  telephone  lines 
and  water  storage  areas  inside  project  boundary. 

3  Includes  access  roads,  haul  road,  rail  spur,  power  lines,  telephone  lines,  pipelines, 
coal  conveyor  and  water  storage  outside  project  boundary. 

4  Includes  power  line,  telephone  line  and  Highway  789  relocation. 

5  Includes  areas  disturbed  by  oil  and  gas  production,  uranium,  sand  and  gravel,  prison 
construction,  housing,  support  facilities,  etc. 

6  Areas  on  which  topsoil  has  been  replaced  and  shaped,  seedbed  prepared  and  seeded. 

7  Future  estimates  based  on  past  occurrences. 

8  Percent  of  increase  from  Carbon  Basin. 

9  Non-coal  development  includes  oil  and  gas,  uranium,  sand  and  gravel,  etc. 
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IMPACTS  OF  THE  PROPOSAL 


ity  standards  (NAAQS).  Fugitive  dusts  (native  soil  un- 
contaminated  by  pollutants  resulting  from  industrial  ac- 
tivity) are  excluded  from  assessment  as  part  of  the 
NAAQS  and  prevention  of  significant  deterioration 
(PSD)  standards  (43  CFR  118).  They  are  however,  con- 
sidered as  an  impact  for  purposes  of  cumulative  impact 
assessment.  Fugitive  dusts  are  controlled  through  best 
management  practices  (includes  all  procedures  that  can 
be  reasonably  used  to  control  fugitive  dusts)  on  a  case- 
by-case  basis.  In  any  event,  the  worst  case  mine  scenario 
is  discussed,  and  best  management  practices  (addressed  in 
Chapter  IV  mitigation  and  discussed  in  detail  in  Appen- 
dix A)  would  produce  fewer  and  less  intense  impacts. 

Ten  major  sources  of  fugitive  dust  would  be  associated 
with  the  potential  mining  facility:  haul  road  traffic,  truck 
dumping,  shovel/truck  loading,  front-end  loading,  drill- 
ing, blasting,  topsoil  removal,  stockpiling,  access  road 
traffic,  and  wind  erosion  from  exposed  areas.  Two  point 
sources  would  be  coal  crushing  and  train  loading.  Table 
CA3-3  lists  these  emission  sources  and  the  corresponding 
emission  factors.  The  annual  emissions  from  the  proposed 
site  were  calculated  using  the  emission  factors  listed  in 
the  table.  The  operational  parameters  were  obtained 
from  the  typical  mining  and  reclamation  report  for 
Carbon  Basin. 

Emission  inventories  were  performed  for  the  mining 
years  1990  and  the  end  of  mine  life.  These  inventories 
are  the  best  approximations  of  the  complex  interaction  of 
variables.  Table  CA3-4  presents  the  annual  emissions 
from  each  source  for  the  designated  years. 

Other  potential  air  pollution  sources  identified  are  ex- 
haust emissions  from  diesel-powered  haul  trucks  and  em- 
ployer/employee motor  vehicles.  Emission  factors  for 
vehicular  travel  were  obtained  from  EPA's  most  recent 
compilation  of  mobile  source  emission  factors  and  reflect 
current  legislation  relative  to  future  emission  standards  in 
high  altitude  areas  (EPA  1978). 

Estimated  emissions  of  carbon  monoxide  (CO),  hydro- 
carbons (HC),  oxides  of  nitrogen  (NO*),  and  sulfur 
oxides  (SOr)  are  shown  in  Table  CA3-5.  These  emissions 
are  from  both  employer/employee  travel  on  the  typical 
mine  site  and  haul  trucks. 


Impact  on  Air  Quality 

The  impact  of  the  above  annual  emission  on  the 
nearby  ambient  total  suspended  particulate  (TSP)  con- 
centration were  determined  by  use  of  the  Modified  Cli- 
matological  Dispersion  Model-Version  3  (MCDM-V3), 
(PEDCo  Environmental,  Inc.  1976). 

The  model  performs  both  annual  and  worst  case  24- 
hour  averaging  period.  Source  data  input  consist  of  the 
following:  source  locations;  source  emissions  rates;  emis- 
sion heights;  locations  where  ground  level  pollutant  con- 
centrations are  desired;  and  frequency  of  occurrence  of 
each  of  sixteen  wind  directions,  six  wind  speeds,  and  six 
stability  classes. 


MCDM  determines  long  and  short-term  quasi-stable 
pollutant  concentrations  at  any  ground-level  receptor 
using  average  emission  rates  from  point  and  area  sources 
and  a  joint  frequency  distribution  of  wind  direction, 
wind  speed,  and.  stability  for  the  same  period.  Climato- 
logical  input  data  are  in  the  form  of  a  Stability  Rose 
(STAR)  deck.  The  STAR  deck  used  for  modeling  the 
Carbon  Basin  typical  mine  was  generated  from  data  col- 
lected at  the  Rawlins,  Wyoming  weather  station.  Also 
included  in  the  program  is  a  particulate  fallout  function 
to  simulate  the  deposition  of  the  large  suspended  particu- 
late as  it  disperses  downwind.  The  fallout  rates  incorpo- 
rated in  the  model  were  based  on  sampling  data  from 
several  western  coal  mines  and  are  functions  of  wind 
speed,  atmospheric  stability,  and  particulate  size  (PEDCo 
Environmental,  Inc.  1978). 

Maps  CA3-1  and  CA3-2  show  the  annual  predicted 
and  resulting  ambient  TSP  concentrations  for  the  years 
1990  and  end  of  mine  life  as  determined  by  the  model. 
Maps  CA3-3  and  CA3-4  show  the  worst  case  24-hour 
predicted  and  resulting  ambient  TSP  concentrations  for 
the  same  study  years.  Concentrations  in  both  situations 
are  shown  to  decrease  rapidly  with  distance. 

Maps  CA3-1  and  CA3-2  and  Table  CA3-4  indicate 
that  fugitive  dust  emissions  from  overburden  removal 
and  access  road  traffic  dominate  the  resultant  ambient 
particulate  concentration. 

The  majority  of  the  air  quality  impact  would  be  cen- 
tered around  the  mine  access  road  and  haul  roads  and 
the  prevailing  winds  would  cause  the  impact  to  take 
place  mostly  to  the  east  and  northeast  of  these  sources. 
By  comparing  Maps  CA3-1  to  CA3-2,  the  haul  road  im- 
pacts can  be  distinguished  somewhat  from  the  access 
road  impact  since  at  the  end  of  mine  life  the  haul  road 
usage  would  be  at  a  minimum.  Annual  particulate  con- 
centrations of  46  micrograms  per  cubic  meter  (u.g/m3) 
and  above  50  u.g/m3  24-hour  worst  case  would  be  pre- 
dicted as  far  northeast  as  14  miles  and  10  miles  east  of 
the  Carbon  Basin  typical  mine. 

Stationary  sources  of  particulate  emissions  at  the 
Carbon  Basin  typical  mine  are  not  expected  to  violate 
the  annual  and  24-hour  NAAQS  nor  the  Class  II  incre- 
ments (Based  on  43  CFR  118).  However,  fugitive  dusts, 
to  be  controlled  under  best  management  procedures,  are 
still  the  most  significant  impact  of  surface  mining.  Chap- 
ter 4  discussed  additional  mitigating  measures  which  can 
significantly  reduce  fugitive  dust  impacts. 


Gaseous  Pollutants 

Vehicle  emissions  would  be  the  only  source  of  gaseous 
air  pollutants  from  the  typical  facility  (see  Table  CA3-5). 
Federal  and  state  regulations  include  limitations  on  ambi- 
ent air  concentrations  of  the  vehicle-related  pollutants 
CO,  HC,  nitrogen  dioxide  (N02)  and  sulfur  dioxide 
(S02).  Predicted  concentrations  of  these  pollutants  were 
not  modeled  due  to  the  lack  of  detailed  data  on  vehicle 
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Table  CA3-3 

FUGITIVE  AND  POINT  SOURCES  IDENTIFIED  AT  THE  CARBON  BASIN 
TYPICAL  MINE  WITH  CORRESPONDING  EMISSION  FACTORS* 


FUGITIVE: 

1 .  Haul  roads 

2.  Truck  dumping 

a.  Coal 

b.  Overburden 

3.  Shovel/truck  loading 

a.  Coal 

b.  Overburden 

4.  Front-end  loading 

5.  Drilling 

a.  Coal 

b .  Overburden 

6.  Blasting 

a.  Coal 

b.  Overburden 

7.  Topsoil  removal 

a.  Scraping 

b.  Dumping 

8.  Stockpile 

9.  Access  road 

10.   Exposed  areas 
(wind  erosion) 

POINT  SOURCES: 

1 .  Coal  crushing 

2.  Train  loading 


6.8  lb /vehicle  mile  traveled 


0.02  lb/ton  dumped 
0.002  lb/ton  dumped 


0.007  lb/ton  loaded 
0.037  lb/ton  loaded 

0.12  lb/ton  loaded 


0.22  lb/hole  drilled 
1.5  lb/hole  drilled 


72.4  lb/blast 
85.3  lb/blast 


0.35  lb/yd„  scraped 
0.03  lb/yd   dumped 

8.64  lb/acre-hr 

5.11  lb/vehicle  mile  traveled** 

0.42  tons/acre-year*** 


0.005  lb/ton  crushed 
0.0002  lb/ton  loaded 


*Emission  factors  from  PEDCo  Environmental  Inc.  1978,  except  as  noted. 
**Calculated  from  formula  in  U.S.  Environmental  Protection  Agency,  1975. 
***Calculated  from  formula  by  Midwest  Research  Institute,  1975. 
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Table  CA3-4 

ANNUAL  EMISSIONS  FROM  EACH  MAJOR  SOURCE 
FOR  EACH  STUDY  YEAR 


Emission  Source 


1990 


Tons  per  year 


End  of  Mine  Life* 


1.  Haul  roads  (with  watering) 

2.  Truck  dumping 

3.  Shovel/truck  loading 

4.  Front-end  loading 

5.  Drilling 

6.  Blasting 

7.  Topsoil  removal 

8.  Stockpile 

9.  Access  road 

10.  Exposed  areas  (wind  erosion) 

11.  Coal  crushing 

12.  Train  loading 

Total 


6,917 

0 

51 

0 

671 

0 

9 

0 

11 

0 

20 

0 

186 

0 

240 

240 

4,599 

3,679 

631 

217 

13 

10 

1 

1 

13,349 


4,147 


*Last  Active  Year  of  Mining 
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Table  CA3-5 

EMISSIONS  OF  GASEOUS  POLLUTANTS  FROM  VEHICLES  AT  THE 
CARBON  BASIN  TYPICAL  MINE 


Total  Emissions,  Tons/Yr 

Year  CO     HC    NO     SO 

x      x 


1990  36.4    3.9    9.9    3.7 

End  of  Mine  Life  35.3    3.5    9.3    0.6 
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10ug/m3    (  41  ug/m3) 

35  ug/m3    (  66  ug/m3) 

90ug/m3    (121  ug/m3) 

250  ug/m3    (281  ug/m3 

Resulting  ambient  concentration  is  in  parentheses 


SCALE  IN  MILES 


Map  CA  3-1 

ISOPLETH  MAP  SHOWING  ANNUAL  PREDICTED  AND  RESULTING 

AMBIENT  PARTICULATE  CONCENTRATIONS  FOR  1990 
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15ug/m3    (  46ug/m3) 

50  ug/m3    (  81  ug/m3 

150  ug/m3    (181  ug/m3 

Resulting  ambient  concentration  is  in  parentheses 


// 


•\     \ 


SCALE   IN   MILES 


Map  CA  3-2 

ISOPLETH  MAP  SHOWING  ANNUAL  PREDICTED  AND  RESULTING 

AMBIENT  PARTICULATE  CONCENTRATIONS  FOR  THE  END  OF  MINE  LIFE 
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-• 20ug/m3    (   51  ug/m3) 

95  ug/m3    (126  ug/m3) 

200  ug/m3    (231  ug/m3) 

400  ug/m3    (431  ug/m3) 

Resulting  ambient  concentration  is  in  parentheses 


0  12  3 


SCALE  IN  MILES 


Map  CA  3-3 

ISOPLETH  MAP  SHOWING  24-HOUR  WORST  CASE  PREDICTED  AND 

RESULTING  AMBIENT  PARTICULATE  CONCENTRATIONS  FOR  1990 

CA3-1C 


30ug/m3    (  61  ug/m3) 

100  ug/m3    (131  ug/m 

250  ug/m3    (281  ug/m3) 


Resulting  ambient  concentration  is  in  parentheses 


SCALE  IN  MILES 


Map  CA  3-4 

ISOPLETH  MAP  SHOWING  24-HOUR  WORST  CASE  PREDICTED  AND 

RESULTING  AMBIENT  PARTICULATE  CONCENTRATIONS  FOR  THE  END  OF  MINE  LIFE 
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use  and  applicable  background  data.  However,  recent 
studies  (U.S.  Department  of  the  Interior  1976)  of  the 
impact  of  vehicle  emissions  associated  with  western  coal 
mines  estimate  the  probable  range  of  impact  to  be  insig- 
nificant. Assuming  similar  vehicle  activity  for  the  typical 
mine,  ambient  concentrations  of  gaseous  pollutants 
would  be  minimal  and  insignificant  compared  to  their  re- 
spective standards. 


Visibility 

The  addition  of  particulates  to  the  atmosphere  would 
reduce  visibility  in  the  area.  It  is  possible  that  visibility 
could  be  reduced  to  4  miles  or  less,  due  to  TSP  concen- 
tration of  400  fjig/m3  or  greater.  However,  this  occur- 
rence is  expected  to  be  very  infrequent  and  very  local- 
ized. For  the  most  part  visibility  is  expected  to  average 
26  to  47  miles  depending  on  climatological  conditions 
such  as  fog,  rain,  and  snow. 


GEOLOGY 

The  excavation  and  transformation  of  parts  of  the 
Hanna  Formation  to  spoil  piles  in  the  three  areas  of  pro- 
posed strip  mining  would  have  the  following  impacts: 

1.  There  would  be  a  decrease  in  the  stability  (shear 
strength)  of  the  ground  to  a  depth  of  about  170  feet. 

2.  Geophysical  exploration  for  possible  deeper  mineral 
deposits  would  be  more  difficult. 

3.  The  local  geologic  history  in  Early  Tertiary  time 
(40  to  60  million  years  ago)  would  be  partially  lost. 
However,  there  would  be  enough  of  the  Hanna  Forma- 
tion left  between  the  three  mining  blocks  and  the  sur- 
rounding area  to  preserve  the  regional  geologic  record 
of  the  area. 

Some  subsidence  of  the  surface  would  probably  occur 
over  areas  where  underground  mining  is  carried  out. 
However,  the  areas  that  would  subside  cannot  be  deter- 
mined until  a  more  detailed  underground  mine  plan  is  de- 
veloped. 

In  the  case  of  areas  being  mined  by  longwall  methods, 
rapid  subsidence  of  the  surface  is  much  more  likely  be- 
cause the  method  involves  the  intentional  collapse  of  the 
mined-out  coal  beds.  The  areas  mined  at  depths  greater 
than  300  feet  would  not  necessarily  show  surface  expres- 
sion of  the  subsidence. 

Longwall  mining  would  minimize  underground  fire 
hazards.  The  intentional  collapse  of  mined  out  coal  beds 
would  minimize  air  movement  and  exposure  of  coal  sur- 
face area.  Present  data  is  insufficient  for  a  final  determi- 
nation, however,  there  are  indications  that  some  areas  of 
both  the  Blue  and  the  Finch  Groups  may  be  minable. 

Drill  core  data  shows  local  occurrences  of  coal  seams 
in  thicknesses  of  approximately  5  feet  in  the  Blue  Group, 
and  approximately  10  feet  in  the  Finch  Group.  Further 
data  will  be  supplied  to  the  BLM  by  GS  regarding  the 
feasibility  of  mining  these  seams.  If  these  seams  prove 
minable,  plans  would  be  made  to  recover  the  resource 
concurrent  with  the  proposed  mining,  or  at  some  future 


date.  Should  the  choice  be  made  to  mine  at  a  future  date 
the  mining  method  chosen  for  the  proposed  operation 
would  have  a  significant  impact  on  recoverability  of  this 
resource. 

Longwall  mining  would  most  likely  provide  the  best 
opportunity  to  recover  the  resource,  as  the  pressure 
points  created  by  pillars  would  not  occur,  and  the  prob- 
lem of  recurring  subsidence  would  be  minimized. 

Underground  mining  of  coal  in  the  western  United 
States  sometimes  causes  rockburst  due  to  differential  re- 
leases of  the  continuing  pressure  (see  Southcentral  ES, 
Regional,  Chapter  3,  Geology  for  a  more  complete  dis- 
cussion of  this  geologic  hazard).  Another  geologic 
impact  is  the  probable  venting  of  natural  gases  known  to 
exist  in  some  of  the  coal  beds  in  Carbon  Basin.  The  coal 
seams  in  Carbon  Basin  are  known  from  previous  mining 
to  contain  pockets  of  natural  gas  which  may  blow  out  if 
the  pressure  is  not  slowly  released  by  drilling  prior  to  ex- 
cavation (Dobbin  et  al.  1929). 


Minerals 


Coal 

Of  the  400  million  tons  of  coal  in  reserve,  206  million 
tons  would  be  removed;  194  million  tons  would  be  unre- 
coverable because  of  limitations  on  current  mining  meth- 
ods and  technology.  Losses  from  underground  mining 
would  constitute  approximately  99%  of  the  total  loss. 


r 


Sand  and  Gravel 


An  estimated  2,000  cubic  yards  of  sand  and  gravel 
would  be  used  for  concrete  aggregate  in  construction  of 
the  mine  facilities. 


Scoria 

The  13-mile  railroad  spur  and  approximately  14  miles 
of  road  would  require  6,600  and  6,000  cubic  yards  of 
scoria  (clinker)  or  crushed  rock  per  mile,  respectively. 


Paleontology 

Impact  to  paleontological  resources  would  consist  of 
losses  of  plant,  invertebrate,  and  vertebrate  fossil  materi- 
als for  scientific  research,  public  education  (interpretative 
programs),  and  to  other  values.  Losses  of  various  degree 
would  result  from  destruction,  disturbance,  or  removal 
of  fossil  materials  as  a  result  of  coal  mining  activities,  un- 
authorized collection,  and  vandalism. 

A  beneficial  impact  of  development  would  be  the  ex- 
posure of  fossil  materials  for  scientific  examination  and 
collection  which  otherwise  may  never  occur  except  as  a 
result  of  overburden  clearance,  exposure  of  rock  strata, 
and  mineral  excavation. 

All  exposed  fossiliferous  formations  within  the  area 
could  also  be  affected  by  increased  unauthorized  fossil 
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collecting  and  vandalism  as  a  result  of  increased  regional 
population.  The  extent  of  this  impact  cannot  be  presently 
assessed  due  to  a  general  lack  of  specific  data  on  such 
activities. 


TOPOGRAPHY 

The  temporary  effect  of  strip  mining  on  existing  land- 
forms  (1,244  acres)  during  the  proposed  period  of  mining 
(1978  to  1990)  would  be  the  moving  cut  up  to  170  feet 
deep,  and  the  increasing  piles  of  spoils  behind  the  cut. 
The  net  effect  after  reclamation  would  be  a  gently  roll- 
ing topography  that  would  be  similar  to,  but  different 
than  the  existing  land  surface.  A  depression  would  be  left 
in  the  final  cut  area  that  would  have  a  maximum  slope  of 
16  degrees. 

Taking  an  average  thickness  of  the  Johnson  coal  bed 
of  20  feet,  and  assuming  a  20%  swell  factor  for  an  aver- 
age overburden  thickness  of  130  feet,  the  average  eleva- 
tion of  the  land  surface  would  be  increased  by  about  6 
feet  following  reclamation,  but  would  gradually  resettle 
to  some  indeterminate  value  that  would  be  slightly  lower 
than  the  present  average  elevation. 

Topography  would  also  be  affected  by  subsidence  in 
the  existing  land  surface  above  some  of  the  areas  being 
mined  by  underground  methods.  The  amount  of  subsi- 
dence could  be  as  much  as  20  feet,  but  would  probably 
be  less  because  of  elastic  expansion  of  the  geologic  strata 
directly  above  the  underground  cavity.  It  is  expected 
that  subsidence  of  the  surface  would  not  occur  over  the 
entire  area  to  be  mined  underground,  but  only  the  shal- 
lower parts  less  than  some  critical  depth  depending  on 
the  strength  of  the  existing  strata.  Present  data  is  not 
adequate  to  predict  the  critical  depth,  but  it  may  be  as 
low  as  300  feet  over  the  short  term,  or  as  great  as  1,000 
feet  over  the  long  term  (greater  than  50  years).  Areas  of 
abrupt  differential  subsidence  would  be  recontoured  so 
as  to  be  similar  to,  but  different  than  the  existing  topog- 
raphy. 

Topography  would  also  be  impacted  by  the  construc- 
tion of  the  railroad  spur,  haul  roads,  and  access  roads, 
but  the  effects  of  necessary  cuts  and  fills  would  be  minor 
relative  to  the  mining  operation.  Because  the  existing 
land  surface  is  gently  sloping,  no  deep  cuts  or  high  fills 
would  be  required.  Some  diversion  of  existing  drainages 
would  be  required. 


SOILS 

Underground  mining  would  cause  soil  disturbance  by 
the  construction  of  mine  facilities  (surface  buildings,  por- 
tals, ventilation  shafts,  power  lines,  and  telephone  lines), 
ancillary  facilities  (access  road,  rail  spur,  water  storage), 
and  relocation  of  county  road.  This  disturbance  cumula- 
tively would  occur  on  956  acres  by  1990  and  974  acres 
by  end  of  mine  life.  An  additional  192  acres  would  be 
utilized  by  mine-related  population  needs  (see  Table 
CA3-1  and  CA3-2).  Some  expected  surface  subsidence 
resulting  from  underground  mining  could  cause  soil  dis- 


turbance cumulatively  on  1,282  acres  by  1990  and  12,522 
acres  by  end  of  mine  life  or  continuing  into  the  long 
term.  This  subsidence  could  continue  after  mine  life  ends 
depending  upon  the  method  of  underground  mining 
(room  and  pillar  versus  long  wall).  The  subsidence  is  ex- 
pected to  be  a  gradually  uniform  process  (long  wall). 
Subsidence  would  effect  soils  due  to  changes  in  topogra- 
phy and  drainage  patterns,  thus  changing  erosional  pat- 
terns. With  present  data,  it  is  impossible  to  ascertain  the 
extent  of  subsidence  that  may  occur.  The  soils  data  is  in- 
complete on  the  proposed  rail  spur  right-of-way  and 
analysis  of  soil  impacts  is  not  complete. 

Surface  mining  (final  contour  acreage)  would  cause 
additional  soil  disturbance  cumulatively  on  1,175  acres 
by  1990.  The  surface  mine  would  use  the  same  surface 
and  ancillary  facilities  constructed  for  the  underground 
mine. 

Mining  and  other  activities  would  impact  soils  by  al- 
teration of  existing  soil  characteristics.  These  include  soil 
microorganism  composition,  structure,  textures,  organic 
matter  content,  infiltration  rates,  permeability,  water 
holding  capacities,  nutrient  levels,  soil-climatic  relation- 
ships, and  productivity  levels  that  have  developed  over 
geologic  time  (Brady  1974;  BLM  1975a;  Bay  1976).  The 
established  levels  of  soil  productivity  (see  Soils  Appendix 
A  Agricultural)  would  be  lost  for  the  period  from  dis- 
turbance until  reclamation  is  successful. 

The  loss  of  soil  productivity  (premining  average  250  to 
1,200  pounds  air  dry  vegetation  per  acre  per  year)  levels 
on  2,149  acres  would  be  reclaimed  to  approximate  100% 
of  average  premining  levels.  At  the  time  of  initial  seed- 
ing and  vegetative  establishment,  the  post-mining  soil 
productivity  over  most  of  the  reclaimed  areas  would  be 
an  estimated  75%  of  the  potential.  This  potential  would 
be  an  estimated  average  250  to  1,200  pounds  of  air  dry 
vegetation  per  acre  per  year.  The  productivity  levels 
would  increase  during  the  next  10  to  15  years  after  the 
start  of  initial  reclamation,  primarily  due  to  proper  man- 
agement and  increased  microbial,  interactions.  Physical 
and  chemical  changes  in  the  soil  ecosystem  would  also 
be  initiated. 

Reclamation  (shaped,  topsoil  replacement,  seedbed 
preparation,  and  initial  seeding)  of  surface  mining  areas 
would  cumulatively  occur  on  an  estimated  833  acres  by 
1990;  and  2,149  acres  by  end  of  mine  life.  Amounts  of 
suitable  topsoil  material,  steep  slopes,  aspect,  surface  ma- 
nipulations, and  climate  (precipitation)  are  important  var- 
iables of  reclamation  success.  Some  of  these  factors 
could  impact  soils  by  increasing  erosion  rates  and  losses 
in  soil  productivity  (Monsen  1975;  BLM  1975a,  May  et 
al.  1971).  The  analysis  in  Table  CA3-6  shows  amounts  of 
available  suitable  material  (approximately  2,049.2  acre 
feet)  would  allow  for  replacement  of  an  average  of  12 
inches.  This  depth  of  replacement  would  allow  for  res- 
tablishment  of  soil  productivity  and  reduction  in  ero- 
sional losses.  The  lack  of  suitable  soil  material,  the  soils 
characteristically  poor  for  reclamation  aspect,  and  mod- 
erately steep  to  steep  slopes  are  evident  on  Carbon  Basin 
in  mapping  unit  401  and  3-1  (see  Soil  Map  CA2-2).  The 
disturbance  of  these  soils  (in  401  and  3-1)  could  lead  to 
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an  improvement  in  soil  productivity,  since  soil  depths 
and  slopes  would  be  improved. 

Mining  would  involve  the  excavation  and  storage  of 
topsoil  (6  storage  areas)  and  the  storage  (437  acres)  of 
usable  and  unusable  overburden  material.  Increased  wind 
and  water  erosion  would  occur  from  stockpiled  materi- 
als. Mining  activities  would  also  increase  soil  loss  from 
increased  fugitive  dust  levels,  especially  haul  road  dust. 

Mining  would  expose  materials  in  the  Hanna  formation 
that  could  hamper  reclamation.  The  paucity  of  overbur- 
den data  (4  test  holes)  over  surface  mining  area  limits  the 
impact  analysis.  Additional  overburden  analysis  data 
would  be  required  from  any  successful  lessee  with  their 
submission  of  mining  and  reclamation  plan.  The  limited 
overburden  data  does  identify  that  surface  mining  oper- 
ations would  expose  overburden  parting  materials  that 
would  be  unsuitable  for  reclamation  (see  Table  CA3-7). 
This  includes  material  with  high  pH,  salinity  (E.C.),  alka- 
linity (SAR),  high  levels  of  Boron  (4.01  ppm)  and  mate- 
rial with  high  amounts  of  clay  (greater  than  40%).  This 
material  would  have  to  be  separated  and  buried  beneath 
the  suitable  overburden.  The  soil  survey  (VTN  1978; 
USDA,  SCS  1978)  over  the  project  area  shows  a  moder- 
ate or  high  accumulation  of  salinity  and/or  alkalinity  in 
subsoil  (below  6  inches)  in  mapping  unit  257.  The  high 
salinity  and  alkalinity  levels  would  make  localized  por- 
tions of  the  subsoil  of  257  soils  unsuitable  for  topsoil  rec- 
lamation material. 

The  exposure,  compaction,  burial,  stockpiling,  disturb- 
ance, and  contamination  of  surface  soil  would  cause  re- 
ductions in  the  current  levels  of  soil  productivity  and  in- 
crease soil  loss  from  wind  and  water  erosion.  The  stock- 
piling of  surface  soil  would  degrade  the  biological, 
chemical,  and  physical  properties,  causing  temporary  re- 
ductions in  productivity  when  used  as  reclamation  top- 
soil  material  (Monsen  1975;  BLM  1975a;  Singleton  and 
Cline  1976).  Accidental  spills  of  oil,  gasoline,  and  other 
toxic  materials  would  contaminate  soil  profiles,  especially 
around  mine  facilities.  This  spillage  would  contaminate 
and  sterilize  soil  horizons,  rendering  the  affected  soil  un- 
usable for  reclamation. 

All  of  the  mining  disturbances  would  result  in  acceler- 
ated erosion  by  wind  and  water  upon  presently  existing 
soils,  soil  material,  and  overburden  spoilpiles,  due  to  ex- 
posure and  increased  activity  (Monsen  1975).  Wind 
action,  which  is  fairly  constant  over  the  area,  would 
cause  fine  particles  to  be  lifted  from  the  exposed  surfaces 
and  blown  away.  Wind  erosion  from  the  exposed  areas 
would  be  an  estimated  0.42  tons/acre/year.  Prior  to  reve- 
getation  of  exposed,  disturbed,  and  stockpiled  soils,  high 
intensity  storms  (possibly  occurring  about  1  year  in  10, 
to  1  year  in  25  years  and  usually  in  late  May  or  June) 
could  lead  to  increased  water  erosion  (Lowham  1976; 
Becker  and  Alyea  1964).  The  increased  erosion  would 
result  from  the  disturbed  soils  not  having  any  protective 
cover  and  the  reduction  of  soil  infiltration  rates  (resulting 
from  compaction  and  steep  slopes)  causing  increased 
runoff  (Dollhopf  et  al.  1977).  The  erosional  rates  over 
the  final  contour  areas  prior  to  revegetation  would  be  an 
estimated  2.4  to  5.0  tons/acre/  year. 


Alterations  of  soil  horizons  due  to  mining,  subsidence, 
culverts,  drainage  ditches,  diversions,  and  changes  in  to- 
pography (slope)  could  increase  flow  velocities  from  un- 
protected surfaces  and  could  accelerate  sheet,  rill,  and 
gully  erosion.  The  areas  of  concern  would  be  on  re- 
claimed areas  where  loss  of  protective  ground  cover 
would  subject  surfaces  to  increased  erosion,  and  diver- 
sions on  Third  Sand  Creek  (Mapping  unit  257). 

Off-road  vehicle  (ORV)  use  by  the  increased  popula- 
tion would  cause  soil  loss  through  disturbance  and  ero- 
sion of  sensitive  surface  soil  horizons  (USDA  SCS  1978 
and  BLM  1975a). 

All  developments  (surface  mining,  mine  facilities,  an- 
cillary construction,  and  mine  associated  increased  popu- 
lation needs)  would  cumulatively  disturb  soils  on  2,323 
acres  by  1990;  and  2,341  acres  thereafter  (1990).  The  dis- 
turbance on  2,149  acres  would  be  of  a  temporary  nature 
since  it  would  be  eventually  reclaimed.  The  loss  of  soil 
productivity  would  be  permanent  on  192  acres  by  the 
end  of  mine  life,  since  urban  facilities  would  be  retained. 
The  2,149  acres  disturbed  by  surface  mining  and  mine  fa- 
cility construction  (surface  and  underground)  would  be 
approximately  14%  of  the  project  area. 


WATER  RESOURCES 


Groundwater 

Although  insufficient  data  are  available  to  permit  an 
accurate  numerical  assessment  of  impacts,  the  types  of 
impacts  can  be  predicted. 

The  aquifers  in  Carbon  Basin  are  separate  from  region- 
al aquifers;  therefore,  all  impacts  on  groundwater  would 
be  confined  to  the  basin  and  would  be  minimal.  Not 
more  than  10%  of  the  recharge  area  around  the  rim  of 
the  basin  would  be  disturbed  and  replaced  by  spoils  as  a 
result  of  surface  mining. 

The  coal,  which  is  a  principal  aquifer  of  the  basin, 
would  be  removed  through  underground  mining.  In  its 
place  would  be  left  either  an  open  or  fractured  zone  that 
would  transmit  water  at  a  faster  rate  than  the  coal.  Both 
surface  and  underground  mining,  but  especially  under- 
ground, would  intercept  small  quantities  of  water  that 
move  through  the  coal  (Mesilla  Valley  Engineers — 1978 
estimate  a  maximum  drainage  of  40,000  gallons  per  day — 
gpd  to  surface  pits)  and  could  disturb  relatively  unimpor- 
tant aquifers  lying  above  and  below  the  coal.  The 
aquifers  above  the  coal  could  be  dewatered  through 
downward  drainage  to  the  underground  mine.  The  drain- 
age could  be  intensified  by  fracturing  that  resulted  from 
subsidence.  Aquifers  below  the  coal  could  be  dewatered 
by  upward  movement  of  water  into  the  mine.  Although 
pressures  of  200  to  300  pounds  per  square  inch  (psi)  may 
exist,  the  pressure  would  dissipate  rapidly  and  there 
would  be  little  potential  for  mine  floors  to  buckle. 

After  mining  ceased,  water  levels  would  gradually 
return  to  the  premining  level  in  aquifers  immediately 
above  and  below  the  mined  area.  Complete  recovery 
would  take  at  least  40  years;  therefore,  aquifers  would  be 
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Table  CA3-6 
VOLUME  OF  USABLE  TOPSOIL  MATERIAL 


Composition  of  Unit' 


Blackhall   (50%) 
Blazon   (30%) 

Blazon   (75%) 

Blazon   (40%) 
Shinbara   (30%) 

Blazon   (50%) 
Delphill   (30%) 


Disturbed 
Acres 


16 


34 
380 

37 


Average  Depth 
Of  Usable. Soil 
(Inches) 


4-10 
6 


6 
0 

6 

27 


Volume  of 
Usable  Soil 
(ac-ft) 

2.7-6.7 
2.4 

12.7 

60.0 


9 
25, 


3-10 

Blazon   (40%) 

199 

6 

40.0 

Satanka   (30%) 

13 

65.0 

6 

#15   (75%) 

56 

20-60 

70.0-210 

6-7 

#15   (40%) 

172 

20-60 

115.0-344.0 

Forelle   (40%) 

29-60 

166.3-344.0 

7 

Forelle   (75%) 

53 

29-60 

96.1-198.7 

#15   (25%) 

20-60 

22.1-66.2 

8-2 

Ryan  Park   (40%) 

25 

17-60 

14.2-50 

Blackhall   (30%) 

4-10 

2.5-6.2 

8-5 

Ryan  Park   (40%) 

82 

17-60 

46.5-164.0 

Grieves   (30%) 

12-60 

24.6-123.0 

9 

Rock  River   (75%) 

16 

12-60 

12.0-60.0 

Satanka   (25%) 

13 

4.3 

9-2 

Rock  River   (40%) 

17 

12-60 

6.8-34.0 

Blackhall   (20%) 

4-10 

1.1-2.8 

257 


Havre   (85%) 
Glendive 


52 


6-60 


22.1-221.0 


401 


Torriorthents- 
Rock  Outcrop 


341 


TOTAL 


1,480 


820.6-2,049.2 
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Table  CA3-6 
(Continued) 

VOLUME  OF  USEABLE  TOPSOIL  MATERIAL 


1  Mapping  units  from  soil  Map  CA2-2 

2  Composition  of  mapping  units  are  those  of  the  dominant  soil  series:   minor 
soils  comprising  a  part  of  soil  associations  are  not  included  in  this 
table;  therefore,  the  composition  does  not  total  100%  for  each  association. 

3  Acres  disturbed  are  those  acres  in  Sections  35,  31,  1,  and  29  that  would  be 
disturbed  by  surface  mining  and  construction  of  mine  facilities  (both 
surface  and  underground) . 

4  Estimated  usable  depths  of  usable  topsoil  material  in  each  association 
(includes  A,  B,  and  C  horizons). 

5  Volume  of  soil  material  available  in  acre  feet  based  upon  acres  disturbed, 
%  in  soil  association,  and  inches  available  in  each. 


Sources:   VTN  1978;  USDA  SCS  1978;  BLM  1978 
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Table  CA3-7 
OVERBURDEN  ANALYSIS  FOR  SUITABILITY  AS  SOIL  MATERIAL 
Test  Hole  No.  Depth  of  Level  Limiting  Factor* 


35-12-3  10-  20  Low  pH,  clay 

Clay 

High  pH,  clay 
High  pH,  clay 

1-19-6  25-  30  E.C.,  clay 

Clay 
SAR 
High  pH 

31-38-1  0-   5  Clay 

Boron 
Clay 
Clay  SAR 

29-20-2  5-  10  Clay 

Clay 
Clay 
Clay 
Clay 

Clay  SAR 
Clay 

*Limiting  Factors — The  overburden  with  limiting  parameters  would  have  to  be 
separated  and  buried  beneath  suitable  overburden  material. 
Low  pH — acidic  material;  High  pH — alkaline  material; 
E.C. — salinity;  SAR — alkalinity  and/or  salinity; 
Clay — high  clay  content  >40%;  and  Boron  (4.01  ppm) . 

Source:   VTN  1978   Overburden  Analysis;  BLM  1978 


Depth  o 

f  U 

(feet) 

10- 

20 

20- 

65 

65- 

80 

80- 

100 

25- 

30 

80- 

105 

100- 

115 

115- 

135 

0- 

•  5 

25- 

30 

55- 

•  80 

80- 

•  95 

5- 

■  10 

15- 

■  35 

75- 

■  80 

85- 

■  90 

100- 

■110 

110- 

■120 

120- 

■130 
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IMPACTS  OF  THE  PROPOSAL 


non-productive  for  about  80  years.  Aquifers  lying  higher 
above  the  mined  area  might  never  recover  to  present 
levels.  Complete  loss  of  aquifers  in  Carbon  Basin  would 
cause  very  little  impact  on  any  phase  of  the  regional 
economy. 

The  aquifers,  which  are  small  in  areal  extent,  are  unim- 
portant because  they  contribute  little  to  the  regional 
water  supply  and  are  essentially  undeveloped.  Loss  of 
the  aquifers  would  cause  no  hardship  on  nearby  users, 
but  could  cause  some  springs  used  by  wildlife  to  go  dry. 
These  springs  are  not  primary  water  sources  for  the  ani- 
mals; therefore,  their  loss  would  also  cause  little  impact. 


ered  by  undisturbed  streams;  however,  if  clean  water 
were  released  at  a  rate  sufficient  to  cause  scour  as  de- 
scribed above,  the  net  amount  of  sediment  reaching  the 
river  would  not  differ  appreciably  from  what  now 
reaches  the  river. 

The  chance  of  a  pond  failure  releasing  a  large  slug  of 
sediment  to  the  Medicine  Bow  River,  during  the  16  year 
period  required  to  complete  surface  mining,  reclamation, 
and  re  vegetation  was  estimated  to  be  about  5%,  whereas 
the  chance  of  a  similar  slug  of  sediment  coming  from  the 
undisturbed  basin  in  the  same  time  period  was  estimated 
to  be  about  30%  to  40%. 


Surface  Water 

Surface  mining  would  alter  the  drainage  pattern  of 
several  small  ephemeral  streams.  The  drainages  would  be 
partially  restored  after  surface  operations  were  complet- 
ed, leaving  no  lasting  impact.  Even  during  mining  there 
would  be  no  impact  outside  the  project  area.  Surface 
patterns  may  also  be  altered  as  a  result  of  subsidence 
caused  by  underground  mining.  Subsidence  may  also 
cause  sufficient  fracturing  to  allow  water  to  drain  from 
stream  channels  into  the  mined  out  area. 

Third  Sand  Creek  and  its  tributaries  flow  through  an 
area  where  surface  mining  is  feasible;  therefore  short 
reaches  of  these  streams  probably  would  be  diverted 
around  mine  pits  through  temporary  diversion  channels 
and  water  would  be  treated  in  sedimentation  ponds  that 
meet  the  minimum  legal  requirements.  Downstream  from 
the  ponds,  channels  would  adjust  to  the  amount  of  water 
they  were  required  to  carry  (see  Map  CA3-5).  The  mag- 
nitude of  the  changes  would  depend  on  the  amount  of 
water  released.  The  normal  change  occurring,  when  dis- 
charge is  reduced  and  the  cleaning  effect  of  flood  is 
eliminated,  is  for  banks  to  cave  and  become  vegetated 
causing  a  narrower  less  defined  channel.  Neither  the  im- 
poundment of  water  nor  the  resultant  channel  changes 
would  have  any  impact  on  the  general  economy  of  the 
region  and  there  are  no  downstream  users  to  be  impact- 
ed. 

The  rail  spur  would  cross  Second  Sand  Creek  and  a 
plain,  on  which  are  few  defined  channels.  The  impact  on 
water  resources  from  the  rail  spur  would  be  negligible. 


Quality 

The  isolated  nature  of  Carbon  Basin  precludes  any 
impact  on  water  quality  outside  of  the  basin.  Waters 
within  the  basin  are  moderately  to  highly  mineralized, 
but  showed  no  tendency  to  be  acidic  or  toxic.  Also  there 
are  no  dangerous  quantities  of  acid  or  toxic  producing 
elements  in  the  overburden.  Therefore,  no  significant 
changes  in  quality  of  groundwater  are  anticipated. 

Water  released  from  the  ponds  would  of  necessity  be 
of  better  quality  than  that  now  carried  by  the  undis- 
turbed streams.  The  sediment  load  delivered  to  the  Medi- 
cine Bow  River  during  the  period  of  sedimentation  pond 
operation  would  be  significantly  less  than  the  load  deliv- 


Water  Use 

An  increase  in  municipal  water  needs,  because  of  the 
population  influx,  would  be  the  most  significant  impact 
on  water  resources  that  would  result  from  the  proposed 
mine.  Maximum  impact  would  occur  about  1990. 

A  mine  the  size  of  the  typical  mine  would  increase  the 
municipal  use  in  the  southcentral  Wyoming  coal  region 
(BLM  1978)  by  600  acre  feet  per  year  (ac  ft/yr)  or  about 
10%  over  what  it  would  otherwise  be  in  1990.  A  Carbon 
Basin  mine  added  to  those  discussed  in  the  Southcentral 
ES  would  increase  total  usage  from  the  1977  level  of 
3,600  ac  ft/yr  to  4,800  ac  ft/yr  in  1990. 

The  largest  numerical  increase  would  occur  at  Raw- 
lins, but  large  percentage  increases  would  occur  at  Elk 
Mountain  and  Medicine  Bow  (Table  CA3-8). 

Distribution  systems  in  all  towns  would  be  overtaxed; 
however,  the  systems  will  all  need  to  be  enlarged  to  pro- 
vide for  the  natural  population  increase.  The  additional 
facilities  required  to  meet  the  demand  imposed  by  the 
Carbon  Basin  Mine  would  add  little  to  the  cost  of  the 
enlargement.  Sources  of  municipal  water,  and  capacity  of 
existing  systems  are  given  in  the  Southcentral  Regional 
ES. 

Increased  water  use  would  also  increase  sewage  to  be 
treated  by  local  communities.  Hanna  and  Mfedicine  Bow 
treatment  facilities  have  the  capacity  to  handle  the  esti- 
mated amount  of  effluent,  but  the  facilities  in  other 
towns  do  not.  The  treatment  facilities  to  be  constructed 
for  Rawlins  in  1979  will  provide  adequate  capacity.  The 
facilities  in  other  towns  will  need  to  be  enlarged  even  if 
no  Carbon  Basin  Mine  is  developed.  As  with  water,  in- 
creasing the  capacity  to  handle  the  load  imposed  by  the 
Carbon  Basin  Mine  would  be  relatively  inexpensive. 

Surface  mines  would  use  water  at  a  rate  of  about  50  ac 
ft/yr  for  dust  suppression  and  equipment  washing.  The 
underground  mines  would  use  about  150  gpd  (less  than  1 
ac  ft/yr)  for  cooling  equipment  and  suppressing  dust 
where  coal  was  transferred  from  one  conveyor  belt  to 
another  (personal  communication,  W.  Fisher,  Morrison- 
Knudsen).  In  addition,  the  mine  would  require  about  3 
million  gallons  per  year  (mgy)  of  potable  water  in  bath 
houses  and  other  sanitary  facilities. 
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Table  CA3-8 

INCREASE  IN  MUNICIPAL  WATER  USE  THAT  WOULD  BE  CAUSED 
BY  A  CARBON  BASIN  MINE* 
(1990) 


Community 

Rawlins 

Sinclair 

Hanna 

Elk  Mountain 

Medicine  Bow 

Saratoga 


Increase 

ac  ft/yr 

percent 

420 

11 

10 

10 

60 

14 

20 

30 

60 

33 

40 

9 

*Increase  over  and  above  what  would  be  used  in  1990  without  a  Carbon  Basin  mine, 
but  with  other  mines  that  are  proposed  for  existing  coal  leases  (see  Southcentral 
ES). 
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VEGETATION 


Terrestrial 

As  stated  in  the  Assumption  and  Guideline  section,  the 
development  of  the  surface  mine  and  the  underground 
mine  would  be  done  concurrently.  The  development  of 
these  mines  would  cause  disturbance  to  2,323  acres  by 
1990  and  2,341  by  the  end  of  the  mine  life  (Table  CA3- 
1).  Table  CA3-2  shows  the  relationship  of  this  project  to 
times  discussed  in  the  ES  such  as  final  contour,  mine 
facilities,  ancillary  facilities,  etc. 

The  acreage  of  vegetative  disturbance  attributed  to  the 
surface  mine  would  be  the  disturbance  in  excess  of  that 
caused  by  the  underground  mining.  This  acreage  would 
be  composed  of  the  mine  pits,  haul  road,  overburden 
storage  areas,  topsoil  stockpiles  and  totals  1,175  acres.  As 
the  surface  mine  would  have  a  life  of  approximately  10 
years,  this  disturbance  is  expected  to  occur  in  the  1980's. 

The  underground  mine  development  would  cause  a 
vegetative  disturbance  of  1,148  acres  by  1990  and  1,166 
by  the  end  of  the  mine  life.  This  total  acreage  is  com- 
posed of  468  acres  of  mine  facilities,  500  acres  of  ancil- 
lary facilities,  6  acres  for  county  road  relocation  and  192 
acres  for  housing  and  support  facility  site  for  the  increase 
in  population  (Table  CA3-1).  This  disturbed  acreage 
would  be  out  of  production  for  the  life  of  the  mine 
which  is  expected  to  be  40  years  or  more. 

Preliminary  reclamation  of  surface  mine  acres  (1,175) 
would  be  accomplished  within  2  years  after  the  areas 
have  been  mined.  The  areas  that  are  first  surface  mined 
and  subsequently  used  for  mine  facilities  (241  acres) 
would  be  reclaimed  to  a  limited  degree  at  the  time  of  fa- 
cility construction,  and  would  undergo  final  reclamation 
at  the  end  of  mine  life.  Since  reclamation  would  progress 
at  approximately  the  same  rate  as  surface  mining,  the 
maximum  unreclaimed  disturbed  acreage  that  would  exist 
at  any  one  time  would  be  150  acres  more  or  less.  The 
cumulative  acreage  that  would  be  primarily  reclaimed 
(shaped,  seedbed  prepared,  and  seeded)  would  be  833 
acres  by  1990  and  2,149  acres  within  2  years  after  the 
end  of  the  mine  life.  Complete  reclamation  would  be  ac- 
complished 10  to  15  years  after  preliminary  reclamation 
measures  are  established. 


FISH  AND  WILDLIFE 


General  Information 


mining  would  include:  sagebrush — 12,996;  birdfoot 
sagewort — 1,675;  greasewood — 388  acres;  mountain 
shrub — 233  acres;  and  disturbed  area — 216  acres. 


Habitat  Losses 

The  mining  proposal  would  result  in  both  direct  and 
indirect  losses  of  wildlife  habitat.  Direct  losses  include 
habitat  that  is  actually  destroyed  by  the  mining  operation 
and  construction  of  ancillary  facilities.  Losses  of  habitat 
that  would  be  classed  as  indirect  would  be  those  areas  of 
habitat  that  would  not  be  physically  destroyed,  but  are 
areas  that  are  outside  the  mined  area  that  would  become 
temporarily  unusable  by  wildlife  because  of  isolation, 
noise,  dust,  etc.  These  areas  of  indirect  loss  could  also  be 
called  a  "zone  of  influence"around  mining  areas.  Direct 
losses  of  habitat  on  the  project  area,  the  railroad  spur 
and  the  county  road  relocation  would  be  2,131  acres  by 
1990  which  is  composed  of  1,175  acres  which  is  attribut- 
ed to  surface  mining  and  an  additional  956  acres  dis- 
turbed by  activities  attributed  to  underground  mining. 
By  about  the  year  2,010,  reclamation  of  the  1,175  acres 
will  be  completed.  From  that  time  on  until  the  end  of 
mine  life,  a  total  of  974  acres  (includes  18  acres  disturbed 
after  1990  for  a  ventilation  shaft  and  associated  facilities) 
will  remain  disturbed  due  to  underground  mine  activities. 

As  identified  further  on  in  this  chapter,  the  Carbon 
Basin  project  area  is  classified  as  critical  range  for 
pronghorn  and  sage  grouse.  As  provided  for  in  the 
Hanna  Area  MFP,  critical  habitats  will  be  regulated  to 
the  degree  necessary  to  protect  these  habitats. 

State  resident  wildlife  species  which  are  of  high  state 
interest  were  inventoried  in  a  manner  acceptable  to  coal 
unsuitability  criteria  concerning  these  species  (pronghorn 
and  sage  grouse  in  this  instance).  Mining  activities  in  this 
area  will  not  significantly  impact  essential  habitat  for 
these  species  if  stipulations  are  followed  in  the  Hanna 
MFP  for  protection  of  wildlife  habitat.  Therefore,  the 
area  can  be  classed  as  acceptable  for  coal  mining,  pend- 
ing acceptance  of  mitigation  measures  identified  in  Chap- 
ter 4. 


Wildlife  Population  Losses 


Introduction 


Wildlife  populations  in  the  project  area  would  be  lost 
or  reduced  with  the  advent  of  mining  activities.  These 
losses  would  increase  as  the  size  of  the  disturbed  area  in- 
creases during  the  period  of  mine  life. 


The  impacts  to  the  wildlife  resource  can  be  broken 
down  into  two  general  categories:  (1)  loss  of  wildlife 
habitat  and  the  associated  wildlife  carrying  capacity  of 
that  habitat;  and  (2)  the  actual  loss  of  wildlife  popula- 
tions for  the  entire  period  of  mining  activities. 

The  mine  project  area  would  involve  a  total  of  15,495 
acres  of  wildlife  habitat.  The  various  vegetative  types 
that   could   be   disturbed   by   surface   and   underground 


Wildlife 


Birds 


Nongame.  The  major  small  nongame  songbirds  that 
would  be  lost  or  displaced  by  the  loss  of  2,149  acres  of 
habitat    would    be:    horned    larks,    sage   sparrows,    sage 
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thrashers,  Brewer's  sparrows,  vesper  sparrows,  and 
green-tailed  towhees.  The  best  available  bird  population 
density  estimate  that  is  presently  available  for  the  project 
area  is  an  average  of  21  breeding  pairs  per  100  acres 
with  the  population  turning  over  or  replacing  itself  every 
3  years  and  each  nesting  pair  fledging  an  average  of 
three  young  per  nest  (personal  communication,  Max 
Schroeder,  USFWS,  March  1978).  It  is  not  possible  to 
calculate  a  population  estimate  for  small  birds  because 
there  are  not  enough  natural  mortality  data  available 
from  the  literature  to  enable  a  computer  simulation  to  be 
completed.  However;  if  it  is  assumed  that  small  birds 
occur  equally  spaced  over  the  entire  project  area,  esti- 
mates of  small  bird  losses  may  total  2%  of  the  bird  popu- 
lation on  the  project  area.  Additionally,  this  loss  is  esti- 
mated to  be  less  than  1%  of  the  regional  bird  population. 

If  development  occurs  in  accordance  with  the  typical 
mining  operation  described  in  Chapter  1,  the  buffer  zone 
around  two  active  and  seven  inactive  golden  eagle  nests 
would  be  disturbed  because  of  their  close  proximity  to 
the  mine  area.  In  addition,  12  other  raptor  nests  and  one 
great-horned  owl  nest  would  also  be  disturbed  by  mining 
activities  and  recreational  pursuits  of  people  visiting  and 
working  in  the  area  (see  Map  CA2-5).  These  studies  will 
be  completed  according  to  coal  unsuitability  criteria. 

Game.  Sage  grouse  are  the  only  game  bird  that  would 
be  significantly  impacted  by  the  proposed  action.  The 
proposed  mining  operation  would  physically  disturb  529 
acres  of  critical  nesting  habitat  associated  with  the  two 
strutting  grounds  (leks)  located  on  the  project  area  and 
the  one  lek  located  just  northwest  of  the  northern  por- 
tion of  the  project  area.  Of  the  529  acres  of  critical  nest- 
ing habitat  disturbed,  an  estimated  344  acres  would  be 
disturbed  due  to  surface  mining  activities,  while  the  re- 
maining 185  acres  would  be  disturbed  by  the  under- 
ground mining  operations  (see  Map  CA3-6). 

According  to  sage  grouse  population  analysis  tech- 
niques provided  by  the  Wyoming  Game  and  Fish  De- 
partment, the  three  leks  in  and  around  the  mining  area 
would  have  19,235  acres  of  critical  nesting  habitat  associ- 
ated with  them,  9,066  acres  of  which  would  be  located 
on  the  project  area.  Of  these  9,066  acres  of  critical  nest- 
ing habitat,  an  estimated  499  acres  would  be  destroyed 
by  surface  mining,  construction  of  portals,  and  ancillary 
facilities,  thus  reducing  critical  nesting  habitat  by  5.5% 
on  the  project  area. 

Since  the  mine  project  area  is  an  important  sage 
grouse  production  area,  protection  of  the  critical  nesting 
habitat  associated  with  the  two  sage  grouse  strutting 
grounds  on  the  proposed  lease  is  essential.  This  habitat 
can  be  protected  by  restricting  public  access  to  the  area 
during  the  critical  nesting  period.  Closure  of  these  areas 
to  vehicle  use  during  this  period  is  covered  in  the  Hanna 
Area  MFP. 

In  addition  to  critical  nesting  areas  that  would  be  af- 
fected on  the  project  area,  there  are  about  30  acres  of 
critical  nesting  habitat  outside  the  project  area  that 
would  be  destroyed  by  construction  of  the  railroad  spur. 
In  total  then,  about  529  acres  of  critical  nesting  habitat 
would  be  destroyed  until  reclamation  was  completed  at 


the  end  of  mine  life  and   the  habitat   was  returned   to 
vegetation  capable  of  supporting  premining  use. 

Mammals 

Nongame.  The  principal  small  nongame  rodents  found 
on  the  project  area  include;  deer  mice,  least  chipmunks, 
Richardson's  ground  squirrels,  and  whitetail  jackrabbits. 
The  removal  of  topsoil  and  its  storage  for  later  reclama- 
tion would  cause  direct  mortality  to  small  burrowing  ro- 
dents. Losses  due  to  these  factors,  plus  other  mine  relat- 
ed activities  would  also  reult  in  direct  losses  to  small  ro- 
dents. 

Quantification  of  these  losses  by  computer  simulation 
is  not  possible  at  the  present  time  because  published  mor- 
tality data  for  small  rodents  are  rare,  and  not  available  at 
all  for  southcentral  Wyoming.  Losses  of  small  rodents  on 
2,149  acres  over  the  life  of  the  mine  would  be  heavy,  but 
the  high  reproductive  potential  of  these  species  indicate 
that  repopulation  of  reclaimed  mine  areas  would  be 
rapid.  If  it  is  assumed  that  small  rodents  space  them- 
selves equally  over  the  project  area,  estimates  of  losses 
would  be  about  2%  of  the  rodent  population  on  the  proj- 
ect area. 

Game.  The  pronghorn  habitat  on  the  mine  project  area 
totals  about  15,494  acres  which  is  classified  as  year-round 
range  by  the  Wyoming  Game  and  Fish  Department.  In- 
cluded in  this  acreage  total  is  3,607  acres  which  are 
classed  as  critical  winter  range  for  pronghorns  (see  Map 
CA2-7). 

An  estimated  468  acres  of  the  critical  pronghorn 
winter  range  would  be  destroyed  by  various  mining  ac- 
tivities until  the  end  of  mine  life  and  the  reclamation 
period.  This  destruction  of  crucial  winter  range  would 
displace  wintering  pronghorns  into  surrounding  areas  of 
habitat,  but  with  little  or  no  detrimental  effects  upon  the 
herd  because  of  the  small  area  involved. 

Since  the  entire  mine  project  area  is  an  important 
pronghorn  fawning  area,  protection  of  the  habitat  from 
undue  harassment  by  vehicles  during  the  critical  fawning 
period  is  essential.  In  Chapter  1,  measures  are  recom- 
mended that  would  eliminate  disturbance  of  these  areas 
through  modification  of  the  Hanna  Area  MFP. 

The  mine  project  area  supports  a  year-round  resident 
herd  of  about  50  mule  deer.  The  entire  project  area  is 
classed  as  year-round  deer  range,  and  of  this  area  an  esti- 
mated 9,923  acres  are  classified  as  winter  range  for  deer. 
There  is  no  critical  range  for  deer  on  the  project  area. 
Of  the  9,923  acres  of  winter  range,  it  is  estimated  that 
2,149  acres  would  be  lost  until  the  end  of  mine  life  and 
the  reclamation  period  because  of  construction  of  por- 
tals, ancillary  facilities,  and  access  roads.  Displacement 
of  the  deer  using  this  portion  of  the  winter  range  is  not 
anticipated  to  result  in  a  significant  loss  because  of  the 
small  area  involved  plus  the  small  number  of  deer  using 
the  area. 

The  destruction  of  2,149  acres  of  brushland  habitat 
would  result  in  a  population  loss  to  desert  cottontails  on 
the  project  area.  In  this  habitat  type,  the  Wyoming 
Game  and  Fish  Department  estimates  that  there  are 
about  five  rabbits  per  acre  on  the  average.  Cumulative 
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IMPACTS  OF  THE  PROPOSAL 


losses  of  cottontails  cannot  be  simulated  since  natural 
mortality  data  needed  for  a  computer  simulation  run  are 
not  available.  However,  if  it  is  assumed  that  cottontail 
rabbits  occur  equally  over  the  project  area,  it  can  be  esti- 
mated that  losses  due  to  mining  would  total  2%  of  the 
cottontail  population  on  the  project  area.  In  addition, 
this  loss  would  be  less  than  1%  of  the  rabbit  population 
in  the  region.  While  these  losses  could  be  heavy,  the 
high  reproductive  potential  of  this  species  would  enable 
it  to  quickly  repopulate  the  area  after  reclamation  is 
completed. 


Reptiles  and  Amphibians 

General.  The  principal  reptile  species  that  could  possi- 
bly be  impacted  by  the  project  include;  eastern  shorth- 
orned  lizards,  northern  side-blotched  lizards,  and  north- 
ern plateau  lizards.  The  lack  of  free  surface  water  and  ri- 
parian vegetation  limits  the  occurrence  of  amphibians  in 
the  project  area,  so  no  impacts  are  anticipated  to  this 
class  of  animal. 


CULTURAL  RESOURCES 

If  sites  of  National  Register  quality  are  identifed 
within  the  project  area,  compliance  with  Section  106  of 
the  Historic  Preservation  Act  will  be  undertaken,  and 
appropriate  mitigation  developed  in  accordance  with 
procedures  outlined  in  36  CFR  800.  Approximately  19% 
of  the  proposed  project  area  has  been  surveyed  by  West- 
ern Wyoming  College  (1977).  In  accordance  with  the 
coal  unsuitability  criteria  concerning  historic  lands  and 
sites  the  area  is  acceptable  pending  a  survey  of  the  re- 
maining 8 1  %  of  the  project  area. 

Subsurface  sites  which  cannot  be  located  prior  to 
mining  may  be  impacted  by  mining  operations. 

Subsidence  of  the  ground  surface  in  areas  of  under- 
ground mining  may  affect  sites  by  disturbing  spatial  dis- 
tribution of  the  site,  and  possibly  increasing  erosion. 


mining  and  post  reclamation)  were  used  for  the  Carbon 
Basin  site  contrast  ratings. 


Viewpoints  A  and  B 

From  these  viewpoints,  the  east  side  of  the  project 
area  is  visible.  Surface  mining  activities  and  structures  in 
the  Class  III  area  (which  could  be  seen)  would  create  a 
contrast  to  all  basic  elements.  The  visual  resource  man- 
agement class  would  change  to  a  Class  V  in  the  actual 
suface  mining  area  and  where  structures  are  located. 


RECREATION  RESOURCES 


Visitor  Use  Data 

Table  CA3-10  depicts  estimated  resident  visitor  use 
changes  by  activity  due  to  coal  mining  in  the  year  1990. 
The  changes  are  those  which  would  occur  in  the  region 
and  result  from  increased  population  in  Carbon  County. 
Data  used  to  calculate  use  are  available  in  the  files  at  the 
BLM  Rawlins  District  Office. 


Hunting 

Impacts  to  hunting  would  result  when  restricted  access 
or  displacement  occurs  to  antelope,  rabbit,  rodent, 
coyote,  and  game  bird  populations.  This  would  result  as 
construction  and  mining  destroy  wildlife  habitat  (see 
Fish  and  Wildlife).  With  an  increased  number  of  people 
in  the  area,  some  ranches  would  restrict  access  across 
private  lands.  Increased  human  population  would  induce 
a  greater  demand  for  hunting  and  decrease  the  quality  of 
the  hunting  experience  in  the  area. 


VISUAL  RESOURCES 

Visual  resources  contrast  ratings  were  derived  for  the 
Carbon  Basin  project  area  using  points  along  County 
Road  402  as  critical  viewpoints  (Map  CA2-8).  These 
contrast  ratings,  summarized  in  Table  CA3-9,  are  availa- 
ble for  review  at  the  Rawlins  District  Office  of  the 
BLM.  Further  explanation  of  the  Visual  Resource  Con- 
trast Rating  System  (BLM  Manual  6320)  is  available  in 
the  library  of  the  Rawlins  District  Office  of  the  BLM. 

Contrast  ratings  are  assessed  in  terms  of  how  the  pro- 
posed action  would  affect  the  basic  elements  (form,  line, 
color,  and  texture)  of  the  existing  landscape  features; 
landform,  vegetative  pattern,  and  structures  (e.g.,  power 
lines  and  buildings).  Resultant  contrast  ratings  are  then 
compared  to  the  maximum  acceptable  impact  limit  for 
the  visual  resource  management  (VRM)  class  as  seen 
from    a    viewpoint.    Two    time    periods    (during    active 


Sightseeing 

The  construction  and  mining  would  cause  minor  im- 
pacts to  existing  recreational  sightseeing  values  in  the 
area  because  few  people  pass  through  the  site.  Some 
access  would  be  blocked  causing  people  to  use  other 
routes  to  see  the  old  town  of  Carbon.  There  would  be 
opportunities  for  geological  and  industrial  interpretation 
as  the  mining  operations  draw  people  in  to  view  the 
area. 


Specialized  Activities 

Off-road  vehicle  use  would  be  restricted  from  the 
mining  area,  thus  causing  inconveniences  to  hunters  in 
the  area. 
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Table  CA3-9 
SUMMARY  OF  VISUAL  CONTRAST  RATINGS 


Views  from 

Critical  Viewpoint  A  B 

Visual  Management 

Class  III  III 

During  Active  Mining 
(Land) 

Post  Reclamation 
(Land) 

During  Active  Mining 
(Vegetation) 

Post  Reclamation 
(Vegetation) 

During  Active  Mining 
(Structure) 

Post  Reclamation 
(Structure) 


3/20 

3/20 

2/17 

2/17 

3/30 

3/30 

2/15 

3/20 

2/20 

2/20 

1/10 

1/10 

Visual  Management  Class  Maximum  Acceptable  Impact 

Class  III  2/16 
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IMPACTS  OF  THE  PROPOSAL 


General 

With  an  increased  visitor  use  due  to  increased  popula- 
tion in  Carbon  County,  there  would  be  a  general  lower- 
ing of  the  quality  of  the  outdoor  recreation  experience  in 
the  area.  There  would  also  be  increased  use  in  urban  rec- 
reation areas  in  the  city  of  Rawlins  and  the  towns  of 
Hanna,  Elk  Mountain,  Medicine  Bow  and  Saratoga.  The 
municipalities  currently  do  not  have  enough  urban  recre- 
ation facilties  to  adequately  support  the  existing  popula- 
tions according  to  standards  set  by  the  National  Recrea- 
tion and  Park  Association. 


AGRICULTURE 


Livestock  Grazing 

The  project  area  is  located  in  the  North  Anchutz  allot- 
ment which  has  a  grazing  capacity  of  8,321  animal  unit 
months  (AUMs)  of  grazing.  Of  the  8,321  AUMs,  1,551 
are  contained  within  the  project  area. 

The  MFP  provides  for  removing  all  livestock  grazing 
from  the  mine  project  during  the  life  of  the  mine.  Under 
the  principle  of  managing  the  project  area  for  the  benefit 
of  wildlife  during  the  life  of  the  mine,  the  annual  grazing 
loss  would  be  approximately  1,551  AUMs.  This  annual 
loss  would  be  sustained  for  the  life  of  the  mine  and  until 
all  reclaimed  areas  support  adequate  vegetation  to  sup- 
port the  post  mining  use.  Nonuse  of  the  project  area  by 
livestock  during  the  mine  life  would  benefit  the  undis- 
turbed acres,  since  it  would  permit  the  range  to  improve 
because  use  would  be  limited  to  that  of  wildlife  species. 
Over  the  years,  improvement  would  occur  in  range 
vegetative  composition,  plant  vigor,  and  quality  of  wild- 
life habitat.  Opportunities  would  also  be  present  to  study 
the  unused  area  to  measure  trend,  changes  in  condition, 
and  establishment  and  monitoring  of  wildlife  habitat  im- 
provement techniques. 


SOCIOECONOMICS 


Demographics 


Population 

The  proposed  Carbon  Basin  project  would  result  in  a 
population  increase  of  3,158  people  in  the  region.  The 
new  population  would  reside  primarily  in  Rawlins,  the 
Hanna/Elmo  area,  Saratoga,  Elk  Mountain,  and  Medi- 
cine Bow  (Table  CA3-11).  Rawlins,  which  is  located  40 
miles  west  of  the  project  area,  would  receive  69%  of  the 
population  increase.  With  the  project,  the  1990  popula- 
tion in  Rawlins  would  be  about  10.9%  greater  than  the 
1990  population  of  19,959  which  is  expected  without  fur- 
ther federal  coal  actions.  Population  in  the  Hanna/Elmo 
area,  which  is  approximately  15  miles  northwest  of  the 


project,  would  be  9.1%  greater  than  the  1990  population 
of  2,347  which  is  expected  without  further  federal  coal 
actions.  The  population  of  Elk  Mountain,  which  is  in  the 
immediate  vicinity  of  the  project,  would  be  23.8%  great- 
er than  the  1990  population  of  275  which  is  expected 
without  further  federal  coal  actions. 


Employment 

Construction  on  the  Carbon  Basin  project  would  take 
place  during  the  1980's.  By  1990,  the  permanent  work 
force  would  total  approximately  1,035  employees. 

Miners  and  mine-related  construction  workers  receive 
higher  wages  than  employees  in  other  sectors  of  the 
economy,  so  the  Carbon  Basin  project  would  be  in  a  fa- 
vorable situation  to  compete  with  other  employers  in  the 
region  for  the  available  labor  supply.  This  may  actually 
lead  to  a  slower  growth  in  employment  in  other  sectors 
of  the  economy  for  the  years  immediately  following  the 
mine  employment  increases.  By  the  mid  1980's  there 
would  be  885  people  employed  at  the  mine.  However, 
total  employment  in  the  region  would  only  increase  by 
880  workers,  so  the  mine  employment  would  cause  a  net 
decline  of  5  workers  in  other  sectors  of  the  economy 
(Table  CA3-12).  This  impact  would  be  felt  most  strongly 
in  agriculture,  retail  trade,  services,  and  some  local  gov- 
ernment departments  (e.g.,  police  and  fire)  where  wages 
are  traditionally  low.  This  would  be  a  temporary  situa- 
tion which  would  disappear  when  migration  increases 
the  available  labor  supply  sufficiently  to  supply  all  poten- 
tial employers. 

In  a  report  by  F.L.  Leistritz  and  T.A.  Hertsgaard,  it 
was  shown  that  when  industry  (coal  development) 
moves  into  a  rural  area,  farm  and  ranch  operators  are 
faced  with  the  necessity  of  offering  higher  wages  or  re- 
organizing their  farms  or  both.  Operators  of  small  farms 
and  ranches  who  have  been  underemployed  in  their  farm 
or  ranch  business  may  take  advantage  of  the  new  off- 
farm  job  opportunities  that  coal  development  provides. 

Operators  who  are  fully  employed  with  adequate  in- 
comes from  agriculture  and  who  do  not  hire  much  extra 
labor  would  be  least  affected  by  increased  competition 
for  labor.  Those  operating  large  farms  and  ranches  re- 
quiring large  amounts  of  labor  would  be  likely  to  make 
significant  adjustments  in  their  operations.  These  adjust- 
ments would  likely  include  dropping  certain  labor-inten- 
sive enterprises,  adopting  labor-saving  technologies,  and 
perhaps  even  reducing  the  size  of  their  operation. 

New  mining  activity  creates  a  need  for  additional  em- 
ployment in  industries  which  serve  the  mine  (e.g.,  mine 
supply  firms)  and  in  businesses  and  organizations  which 
serve  the  new  mine  and  mine-related  employment  (e.g., 
merchants,  store-keepers,  and  school  teachers).  By  1990, 
the  Carbon  Basin  project  would  create  1,323  new  jobs  in 
the  Carbon  County  economy,  which  represents  a  total 
employment  to  direct  mine  employment  ratio  of  about 
1.28.  In  the  "normal"economy,  an  additional  mine 
worker  creates  about  1.6  total  additional  workers,  indi- 
cating that  by  1990  the  regional  economy  would  not 
have  fully  adjusted  to  the  employment  increase  resulting 
from  the  Carbon  Basin  Mine.  In  the  early  1990s,  when 
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IMPACTS  OF  THE  PROPOSAL 


the  economy  has  adjusted  to  the  Carbon  Basin  Mine  em- 
ployment, total  additional  employment  would  be  expect- 
ed to  grow  to  about  1,656  workers,  which  is  about  25% 
greater  than  the  number  of  additional  workers  in  1990 
(Centaur  1978). 

The  increased  employment  opportunities  created  by 
the  Carbon  Basin  project  would  tend  to  hold  the  unem- 
ployment rate  at  or  near  the  current  3%  level. 


Income 

The  Carbon  Basin  project  would  increase  annual  per- 
sonal income  in  the  region  $48.2  million  (in  constant 
1977  dollars)  by  1990  because  of  increased  wage  earnings 
$29.7  million  and  proprietor's  income  $18.5  million.  This 
would  be  an  increase  of  33%  over  the  1990  income  ex- 
pected without  the  project.  With  1,323  additional  work- 
ers employed  in  1990  as  a  result  of  the  project,  the  $29.7 
million  rise  in  wage  and  salary  income  represents  an  in- 
crease of  $22,400  (in  constant  1977  dollars)  per  additional 
worker. 

This  increase  in  income  would  create  local  inflationary 
pressures.  This  would  occur  because  the  miners  and 
mine-related  employees  would  have  more  money  to 
spend  on  goods  and  services  than  would  others.  This 
would  affect  those  on  fixed  incomes  (retirees,  welfare  re- 
cipients, etc.)  more  than  anyone  else.  As  incomes  and 
prices  rise  rapidly,  their  incomes  do  not.  This  effectively 
reduces  their  buying  power. 


Infrastructure 


Private  Sector 

The  increase  in  personal  income  in  the  region  that 
would  result  from  the  Carbon  Basin  project  would  gen- 
erate additional  wholesale  and  retail  sales.  These  addi- 
tional annual  sales  would  be  $12.3  million  in  1985  and 
$21.9  million  in  1990  (in  constant  1977  dollars)  (Centaur 
1978). 

Along  with  these  increased  sales,  there  would  be  di- 
versification of  business  types  to  take  advantage  of  the 
new  sales  opportunities.  New  businesses  would  locate  in 
the  region  that  have  not  been  represented  in  the  local 
economy  previously. 

Although  only  69%  of  the  population  increase  result- 
ing from  the  Carbon  Basin  project  would  live  in  Raw- 
lins, a  much  higher  percentage  of  sales  and  new  business- 
es would  occur  there  because  of  Rawlins'  position  as  the 
major  trade  center  in  the  region. 


Housing 

The  Carbon  Basin  project  would  create  an  additional 
housing  demand  of  1,214  units  (858  single  family  units) 
by  1990  (Centaur  1978).  About  69%  of  this  demand 
would  be  felt  in  Rawlins.  Housing  demand  is  based  on 
the  historical  relationship  of  2.7  persons  per  housing  unit 
in  Carbon  County.  Housing  shortages,  which  would  be 


reflected  by  occupancy  rates  greater  than  2.7  persons  per 
housing  unit  are  difficult  to  anticipate.  No  major  con- 
straints to  rapid  expansion  of  mobile  homes  are  known — 
trailer  parks  can  be  built  quickly  and  financing  has  not 
been  unduly  difficult  to  obtain.  Water  and  sewer  mora- 
toriums in  several  communities  have  been  lifted  due  to 
new  construction  which  has  increased  capacities.  Some 
new  residents  are  likely  to  rent  rooms  in  existing  homes, 
live  temporarily  in  motels,  or  share  rental  units  with 
others,  either  because  they  prefer  those  alternatives  to 
mobile  homes  or  they  are  waiting  for  other  housing  to 
become  available. 

Demand  for  single  family  homes  is  estimated  based  on 
the  expected  preferences  of  new  residents  and  long-time 
residents.  New  residents  are  often  reluctant  to  purchase 
or  build  homes,  so  they  would  exhibit  fewer  demands  for 
single  family  homes  than  those  who  have  lived  in  the 
community  for  a  number  of  years.  The  supply  of  single 
family  homes  is  not  expected  to  increase  sufficiently  to 
meet  this  increased  demand.  Single  family  shortages  now 
exist  (partially  the  result  of  past  construction  morator- 
iums) and  would  likely  become  larger  as  a  result  of  the 
proposed  action. 


Education 

The  school-age  population  in  District  1  would  increase 
by  625  students  by  1990.  School-age  population  in  Dis- 
trict 2  would  increase  by  250  students  (Centaur  1978). 

Capacity  expansion  would  be  necessary  in  School  Dis- 
trict 1  to  handle  this  increase  in  school-age  population. 
Rawlins  would  require  a  new  elementary  school  (in  addi- 
tion to  those  required  without  the  project)  and  junior 
high/high  school  space  to  accommodate  an  additional 
250  to  300  students.  School  District  2  would  be  affected 
to  a  lesser  degree  than  District  1  as  a  result  of  the  pro- 
posed action.  The  increase  in  school-age  population  in 
this  district  would  be  proportionately  larger  than  those 
expected  in  District  1,  but  with  current  excess  school  ca- 
pacity District  2,  should  experience  no  difficulty  in  ab- 
sorbing the  enrollment  increases  resulting  from  develop- 
ment of  the  Carbon  Basin  Mine.  The  largest  increases  in 
students  would  occur  in  Hanna/Elmo,  Medicine  Bow, 
and  Saratoga. 

The  assessed  valuation  of  School  District  2  would  be 
increased  by  the  value  of  the  mine  property. 


Health  Care  and  Safety 

The  level  of  health  care  in  the  region  is  currently  inad- 
equate, with  fewer  physicians  and  dentists  available  than 
are  needed  by  the  existing  (1977)  population.  With  the 
proposed  action,  the  present  inadequate  availability  of 
health  care  specialists  would  worsen  slightly. 

By  1990,  the  Carbon  Basin  project  would  lead  to  a 
need  for  an  additional  three  physicians,  two  dentists, 
eleven  registered  nurses,  and  one  professional  mental 
health  counselor  (Centaur  1978). 

The  Memorial  Hospital  of  Carbon  County,  located  in 
Rawlins,   presently   has  a  capacity   to   provide   medical 
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services  for  a  population  of  29,000  to  33,000.  Even  with 
the  additional  people  that  would  come  into  the  region 
the  hospital  would  still  have  excess  capacity. 

In  1974,  the  incidence  of  work-related  injury  or  illness 
in  Wyoming  for  all  industries  was  10.4  cases  per  100  full- 
time  workers.  (This  is  the  same  incidence  rate  as  for  the 
United  States  as  a  whole — U.S.  Department  of  Labor 
1976.)  Underground  mining  is  much  more  dangerous  (an- 
thracite mining,  which  is  primarily  underground,  has  an 
incidence  rate  of  22.3  cases  per  100  full-time  workers).  If 
the  incidence  rate  for  injury  and  illness  for  underground 
mining  holds  in  the  future,  the  coal  mining  at  the  Carbon 
Basin  Mine  would  increase  injury  and  illness  by  an  aver- 
age of  231  cases  per  year.  An  unquantifiable  number  of 
these  would  be  fatal  or  debilitating. 

Because  underground  coal  mining  appears  more  dan- 
gerous than  the  average  industry,  this  increase  in  injury 
or  illness  would  be  more  than  would  be  expected  from 
employment  increases  in  other  sectors  of  the  economy. 


Local  Services 

Several  communities  (including  Rawlins,  Hanna/Elmo, 
Elk  Mountain,  Medicine  Bow,  and  Saratoga)  would  have 
heavy  demands  placed  on  their  services  (water,  sewer, 
police,  fire  protection,  solid  waste).  For  many  communi- 
ties, this  would  require  substantial  investment  in  new 
water  and  sewer  systems,  increased  staffing  of  police  and 
fire  departments,  and  expanded  solid  waste  programs. 


Transportation  and  Utilities 

Highway  access  to  the  Carbon  Basin  project  is  via  In- 
terstate 80  and  the  County  Road  402,  which  is  adjacent 
to  the  project. 

Local  access  roads  would  receive  the  largest  increase 
in  travel.  Congestion  would  be  most  severe  at  the  time 
of  shift  changes.  Accidents  would  also  be  expected  to  in- 
crease as  the  numbers  of  vehicles  on  the  road  increase. 

The  Carbon  Basin  project  would  result  in  an  annual 
coal  production  level  of  about  5  million  tons.  In  Table 
CA3-13,  Carbon  Basin  coal  production  is  shown  in  rela- 
tion to  local  existing  mines,  the  Southcentral  Region  and 
the  Southwest  Region  by  1990.  Table  CA3-14  presents 
anticipated  daily  train  volumes  for  the  region.  Weekly 
unit  train  activity  is  estimated  by  dividing  annual  coal 
production  levels  by  10,000  tons  (the  capacity  of  a  unit 
train)  and  then  by  52  (the  number  of  weeks  in  a  year). 
This  figure  is  then  doubled  to  account  for  return  traffic 
of  empty  cars.  Train  activity  from  the  mine  would  add 
2.7  trains  per  day,  or  3.8%  of  the  total  train  volume.  Air 
pollution,  noise  emissions,  and  traffic  delays  at  railroad 
crossings   would    increase    significantly.    Currently,    rail 


traffic  causes  delays  and  inconveniences  in  a  number  of 
Nebraska  communities.  The  projected  increase  even 
without  the  proposed  action  would  place  a  severe 
burden  on  the  communities  of  Sidney  and  Grand  Island, 
Nebraska  and  Julesburg,  Colorado  if  grade  separations 
are  not  constructed.  Traffic  delays  at  railroad  crossings 
would  increase  15  minutes  per  day  as  a  result  of  the  pro- 
posed action.  All  coal  from  this  project  would  be 
shipped  eastward  to  markets  in  the  Chicago,  Illinois  area. 
A  13  mile  railroad  spur  from  the  main  Union  Pacific 
tracks  near  Medicine  Bow  would  be  required. 

Approximately  3  miles  of  a  34.5-kv  power  line  crosses 
the  east  side  of  the  project  area.  Power  for  the  mine 
would  be  acquired  from  this  line.  Service  to  existing  cus- 
tomers is  not  expected  to  be  interrupted. 


Attitudes  and  Expectations 

Residents  opposed  to  continued  growth  and  disturb- 
ance of  the  wide-open  spaces  would  view  the  mine  as  a 
further  aggravation  of  their  position.  In  spite  of  the  bene- 
fits (employment  and  income),  they  would  resent  the  in- 
creased population  and  urbanization  that  would  occur, 
even  though  those  increases  would  be  slight  due  to  this 
one  mine  (see  Population).  Those  persons  who  would 
benefit  from  the  mine  directly  (e.g.,  mine  employees  and 
local  merchants)  would  welcome  the  employment  oppor- 
tunities and  higher  wages.  Their  positions  would  ad- 
vance financially,  and  they  would  see  the  mine  as  a 
chance  to  improve  the  quality  of  their  lives.  Those  in  the 
lower  income  brackets  and  unable  to  improve  their  posi- 
tions because  of  the  mine  could  see  it  further  depressing 
their  situation.  They  could  see  it  as  detrimental  because 
it  would  continue  to  inflate  prices,  make  it  harder  to 
compete  for  goods  and  services,  and  widen  the  gap  be- 
tween their  incomes  and  those  in  the  mining  section  (Abt 
Associates  1977  and  Gilmore  1974). 


Lifestyles 

The  changes  currently  occurring  in  the  lifestyles  of 
Carbon  County  residents  (see  Chapter  2,  Lifestyles) 
would  continue  with  or  without  this  project.  The 
Carbon  Basin  Mine  would  reinforce  and  possibly  speed 
up  those  changes  in  the  impacted  portions  of  the  region. 
The  magnitude  of  the  impact  that  would  be  due  to  the 
Carbon  Basin  Mine  is  not  quantifiable. 
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Table  CA3-13 
PROJECTED  ANNUAL  COAL  PRODUCTION  IN  SOUTHERN  WYOMING  BY  1990 


Projected 
Source                      Production              %  of  Total 
(MM  Tons) 

Carbon  Basin  5.0  9.3 

Existing  Mines 

(Southcentral  ES  Region)      11.8  21.8 

Proposed  Mines 

(Southcentral  ES  Region)       6.0  11.1 

Proposed  Existing 

(Southwest  ES  Region)         31.2  57.8 

Total  54.0  100.0% 
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CHAPTER  4 

MITIGATING  MEASURES  NOT  INCLUDED  IN  THE  PROPOSED 

ACTION 


This  chapter  includes  mitigating  measures,  stipulations 
and  regulations  designed  to  lessen  the  potential  impacts 
of  the  proposed  action  upon  the  existing  environment 
and  to  provide  for  mitigation  of  impacts  as  required  by 
SMCRA  and  other  regulations.  These  measures  provide 
the  basis  for  the  analysis  of  effectiveness  and  in  determin- 
ing the  remaining  unavoidable  impacts.  The  stipulations 
and  regulations  contained  herein  are  to  be  made  part  of 
the  conditions  for  leasing  and,  if  leased,  will  be  included 
in  the  mine  and  reclamation  plan  for  the  operation  of  the 
mine  and  the  associated  right-of-way. 


Reclamation 

In  order  to  meet  the  requirements  of  SMCRA  in 
regard  to  land  reclamation,  the  measures  outlined  herein 
would  be  incorporated  into  the  reclamation  plan.  Those 
measures  listed  as  recommended  would  not  be  required, 
but  if  adopted  would  aid  in  establishment  of  vegetative 
cover.  These  measures  would:  (1)  reduce  the  time  re- 
quired for  successful  reclamation  to  about  10  to  15  years, 
(2)  establish  an  approximate  natural  vegetative  species 
composition  for  use  by  livestock  and  wildlife,  (3)  estab- 
lish a  more  dense  vegetative  cover  which  would  reduce 
wind  and  water  erosion,  and  (4)  provide  for  the  protec- 
tion of  reclaimed  areas  from  grazing  until  desired  vegeta- 
tive cover  is  established. 

Reclamation  can  be  considered  complete  when  the  fol- 
lowing criteria  are  met:  (1)  production  from  acceptable 
grass  species  on  a  reclaimed  area  averages  500  to  600  lbs 
of  air  dry  forage  per  acre,  providing  the  production  from 
the  upper  1/3  of  the  slope  average  200  lbs  of  air  dry 
forage  per  acre,  and  (2)  established  shrub  species  2  years 
of  age  or  older  would  be  at  or  greater  than  a  density  of 
400  shrubs  per  acre. 

Since  successful  reclamation  has  not  been  fully  demon- 
strated on  the  existing  coal  mines  in  the  Hanna  Basin 
area,  the  company  will  provide  data  to  prove  that  recla- 
mation is  feasible.  This  data  will  be  provided  along  with 
the  specific  details  of  the  reclamation  plan.  The  details 
will  include  new  baseline  environmental  data  on  the  pro- 
posed railspur,  as  well  as  the  reclamation  thereof.  With 
the  application  of  the  measures  contained  herein,  and  the 
new  reclamation  data  submitted  by  the  lessee,  reclama- 
tion of  the  disturbed  land  would  be  in  a  manner  that 
would  be  acceptable  under  the  provisions  of  the  coal  un- 
suitability  criteria. 


Lease  Stipulations  to  Provide  Mitigation 

Stipulations  1,  2,  6,  7,  12,  14,  and  15  exceed  the  mini- 
mum requirements  of  SMCRA  regulations. 

1.  Unsuitable  overburden,  parting  material,  and  toxic 
material  shall  be  separated,  stored,  and  buried  beneath 
overburden  suitable  for  sustaining  plant  growth.  All  un- 
suitable material  shall  be  buried  to  a  depth  of  no  less 
than  8  feet. 

2.  All  topsoil  material  (plant  growth  medium)  compris- 
ing "A"  "B"and  "C'horizons  will  be  replaced  to  a  depth 
of  12  inches  or  more. 

3.  All  seedbed  preparations,  beginning  with  topsoil  re- 
placement, seeding,  planting,  and  all  conservation  prac- 
tices initiated  will  be  done  on  the  contour. 

4.  Contour  terraces,  furrows,  or  other  soil  and  water 
conservation  structures  will  be  constructed  on  all  slopes 
recommended  by,  and  to  the  specifications  and  design  of 
the  appropriate  agency. 

5.  If  climatic  or  soil  conditions  are  such  that  perennial 
stands  of  grass  are  not  likely  to  become  established,  all 
regraded  and  topsoiled  slopes  having  exposure  to  south- 
erly or  westerly  prevailing  wind  should  be  planted  with 
an  annual  cover  crop  such  as  spring  wheat,  annual  rye, 
or  oats.  The  cover  crop  should  be  planted  prior  to  June 
1  to  take  advantage  of  any  late  spring  moisture. 

6.  Native  hay  or  straw  used  as  mulch  or  for  snow 
catchment  must  be  certified  as  noxious  weed  free,  and 
will  be  applied  to  seeded  areas  at  a  minimum  rate  of  2 
tons  per  acre. 

7.  All  mulch  will  be  anchored  to  the  ground  by  crimp- 
ing with  a  notched  coulter  to  a  depth  of  5  inches  or 
more. 

8.  All  drill  seeding  will  be  done  with  a  rangeland  drill 
with  depth  bands  attached. 

9.  Seeding  will  be  done  at  a  minimum  rate  of  13  to  15 
pounds  of  pure  live  seed  (PLS)  per  acre.  Recommended 
seed  mixture  and  seeding  ratio  (pounds  PLS/acre)  is 
shown  on  Table  CA4-1. 

10.  When  soil  conditions  are  favorable,  all  seeding 
shall  be  done  after  October  1st  and  before  May  15th. 

1 1 .  All  areas  that  are  too  steep  to  be  seeded  by  range- 
land  drill  will  be  seeded  by  broadcast  method  at  a  mini- 
mum rate  of  \.\  times  the  drill  seeding  rate.  Mulch  will 
be  manually  applied  and  anchored  with  a  netting,  wire 
mesh,  or  other  suitable  material. 

12.  Plants  of  potted  shrubs  will  be  done  in  a  random 
manner  in  accordance  with  Table  CA4-2.  Shrubs  and/or 
plugs  will  be  planted  in  early  spring  (prior  to  May  15)  as 
soon  as  soil  moisture  and  soil  temperature  conditions 
permit. 
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Table  CA4-1 
RECOMMENDED  SEED  MIXTURE 


Species  Name 
Rosana  western  wheatgrass 
Sodar  streambank  wheatgrass 
Indian  ricegrass 
Bluebunch  wheatgrass 
Critana  thickspike  wheatgrass 
Sweetclover 
Four-wing  saltbush 
Winterf at 


Ratio  of  Seeding* 
3  to  4  pounds  PLS/acre 
1  to  2  pounds  PLS/acre 
1  to  2  pounds  PLS/acre 
1  to  2  pounds  PLS/acre 

1  to  2  pounds  PLS/acre 
0.5  to  1  pounds  PLS/acre 

2  to  3  pounds  PLS/acre 
1  to  2  pounds  PLS/acre 


*Ratio  of  seeding  indicates  the  range  in  pounds  PLS/acre  for  individual  species 
that  may  be  used  to  determine  a  seed  mixture  of  13  to  15  lbs  PLS/acre  (see  Item  9) 
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Table  CA4-2 
POTTED  SHRUB  PLANTING  DENSITIES 

Plant  Species***   Level      Aspect  along  terraces,    North  and  East  Slopes 

Areas      contours,  catchment       Upper   Mid    Lower 
basins,  special  areas*    Third  Third   Third 

Big  Sagebrush      250**  350  250    300     400 

Bitterbrush        200  150 

Little  Rabbitbrush  100  100 


*   Special  areas  may  include  construction  draws,  swales,  leeward  side  of  snow 
catching  structures. 

**  Planting  rate  is  number  of  potted  shrubs  per  acre. 

***  Based  upon  shrubs  available  from  commercial  nurseries. 


250 

300 

200 

150 

100 

75 

CA4-3 


CA4-4 


R   80  W    R   79  W 
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Map  CA  4-1 
AREAS  CLOSED  TO  VEHICLE  USE 


10000  FEE7T 


SOURCE:     BLM,  1978 


MITIGATING  MEASURES 


13.  Open  areas  between  contour  furrows  or  contour 
terraces  on  south  or  west  facing  slopes  will  be  planted 
with  seed  mixture  only  and  will  not  receive  potted 
shrubs. 

14.  All  potted  shrubs  will  be  watered  while  the  plant  is 
being  planted  with  an  amount  to  saturate  the  planting 
root  zone  to  avoid  root  dehydration  and  insure  soil-root 
contact.  Minimum  application  will  be  1  gallon  per  plant. 
A  water  soluable  fertilizer-root  stimulant  shall  be  added 
to  the  manufacturer's  recommended  rate  to  the  water 
used  for  shrub  plantings.  Additional  watering  will  be 
done  over  the  next  2  growing  seasons  when  soil  moisture 
conditions  indicate  need  for  plant  survival. 

15.  Shrub  planting  along  contour  furrows  or  contour 
terraces  shall  be  of  a  width  extending  1  foot  above  and  2 
feet  below  the  furrow  or  terrace. 

16.  All  topsoil  storage  piles  of  three  months  or  longer 
duration  during  growing  season  will  be  seeded  with 
sodar  streambank  wheatgrass  or  similar  grass  types  at  the 
rate  of  12  PLS  per  acre  and  a  cover  crop  of  fall  rye  (bi- 
ennial plant)  at  a  rate  of  10  pound  PLS  per  acre. 

17.  All  reclaimed  areas  will  be  temporarily  fenced  in  a 
manner  that  would  exclude  livestock  and  pronghorn  and 
not  be  a  hazard  to  wildlife. 

18.  The  project  area  will  be  fenced  to  control  trespass 
livestock  onto  the  project  area  during  the  life  of  the 
mine.  The  existing  fence  on  the  north  and  west  side  of 
the  project  area  will  be  considered  the  project  boundary. 


Additional  Lease  Stipulations 

The  following  recommendations,  if  applied,  would  in- 
crease the  probability  of  successful  reclamation  or  result 
in  a  vegetative  type  of  greater  diversity.  These  recom- 
mendations are  presented  as  measures  to  be  included  in 
the  lease  provisions  at  the  discretion  of  the  land  manage- 
ment agency  and  in  consultation  with  other  regulatory 
authorities. 

1.  On  selected  areas,  plugs  with  native  vegetation 
could  be  placed  with  a  minimum  spacing  of  3  to  7  per 
acre  in  lieu  of  potted  shrub.  Plugs  would  be  5  feet  by  5 
feet  in  size  with  a  minimum  depth  of  3  feet.  Plugs  will  be 
removed  from  areas  planned  to  be  stripped  of  topsoil. 
All  plugging  will  be  done  during  the  months  of  February 
through  May.  Other  times  and  methods  of  planting  may 
be  done  with  prior  approval  of  the  managing  agency. 

2.  All  seed  would  be  prilled  to  aid  in  seed  distribution 
and  germination. 


3.  All  seed  would  be  treated  with  a  repellant  to  pre- 
vent seed  damage  by  rodents  or  birds. 

4.  Snow  fence  panels  (5  to  6  feet  in  length  and  3  feet 
high)  or  bales  of  hay  set  on  the  cut  edge  will  be  placed 
perpendicular  to  the  prevailing  wind  at  random  intervals 
over  reclaimed  areas  having  3%  or  less  slopes.  Place- 
ment of  snow  catchment  structures  will  not  be  less  than 
60  per  acre.  After  bales  have  been  in  place  through  two 
winters,  they  will  be  used  as  mulch  in  newly  reclaimed 
areas. 

5.  All  slopes  consisting  of  fine-loamy  or  fine  surface 
soil  textures  will  be  regraded  so  that  the  slope  does  not 
exceed  a  7:1  (horizontal  to  vertical)  ratio. 

6.  The  replacement  of  topsoil  shall  be  done  so  that  an 
average  4  inches  of  topsoil  will  be  disced  into  the  re- 
graded  and  contoured  overburden  before  the  final  appli- 
cation of  topsoil.  The  final  application  of  topsoil  will  be 
a  depth  of  8  inches  or  more. 

As  noted  in  Chapter  3,  19%  of  the  area  has  been  sur- 
veyed for  archeological  resources.  Prior  to  start  of  oper- 
ations, the  remaining  81%  will  be  surveyed  by  an  Arche- 
ologist  approved  by  BLM. 

According  to  standards  included  in  the  coal  unsuitabi- 
lity  criteria  related  to  golden  eagle  nests,  there  will  be  a 
stipulation  in  the  lease  that  no  mining  activities  of  any 
kind  will  be  allowed  within  \  mile  of  any  active  or  inac- 
tive golden  eagle  nest  (see  Map  CA2-5)  located  on  or  ad- 
jacent to  the  project  area.  In  addition,  active  prairie 
falcon  nests  on  and  near  the  project  area  will  also  be 
protected  from  all  types  of  mining  activities  to  a  distance 
of  \  mile  in  accordance  with  provisions  contained  in  the 
unsuitability  criteria  concerned  with  falcon  cliff  nesting 
sites.  Studies  of  any  migratory  birds  effected  by  mining 
will  be  completed  according  to  coal  unsuitability  criteria. 

Protection  of  the  sage  grouse  nesting  areas  and  the 
pronghorn  fawning  habitat  will  be  accomplished  by  ap- 
plying vehicle  restrictions  listed  in  the  Hanna  Area 
MFP.  Areas  to  be  closed  are  shown  in  Map  CA4-1, 
along  with  dates  recommended  classed  as  suitable  for 
mining.  Some  vehicle  use  of  the  closed  areas  during  the 
initial  periods  will  be  necessary  for  maintenance  and  op- 
eration of  mine  facilities.  Travel  necessary  for  adminis- 
trative purposes  throughout  the  area  will  also  be  al- 
lowed. 
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CHAPTER  5 


ADVERSE  IMPACTS  WHICH  CANNOT  BE  AVOIDED 


The  proposed  project  would  result  in  a  projected  re- 
gional population  increase  of  3,158  people  and  would  be 
felt  primarily  in  Rawlins,  Hanna/Elmo  area,  Saratoga, 
Elk  Mountain  and  Medicine  Bow.  Temporary,  but  local- 
ly severe,  impacts  would  include  shortage  or  workers  in 
other  industries,  housing  shortages,  added  loads  on  all 
local  community  services,  and  need  for  capital  expan- 
sions of  local  facilities.  The  growth  movement  for  Raw- 
lins is  estimated  at  nearly  11%  (on  a  1990  base  of  about 
20,000);  for  Elk  Mountain  the  growth  increment  would 
be  about  24%  (on  a  1990  base  of  275).  It  is  expected  that 
over  a  period  of  several  years,  the  communities'  services 
would  adapt  to  the  increased  populations,  but  there 
would  be  changes  in  community  makeup,  intercommun- 
ity relationships  and  services.  Higher  wages,  resulting 
from  increased  competition  for  scarce  labor,  would  result 
in  local  inflationary  pressures  on  people  of  fixed  incomes. 

Air  and  noise  pollution  would  increase  along  the  route 
from  the  Carbon  Basin  project  to  the  marketplace  in  Illi- 
nois. Congestion,  especially  during  shift  changes,  and 
traffic  delays  would  increase  on  local  access  roads  and  at 
railroad  crossings  along  the  route. 

The  principal  air  quality  degradation  is  expected  to  be 
from  particulates.  Total  annual  suspended  particulates 
(TSP)  emissions  are  projected  at  4,872  tons  per  year  in 
1990  and  778  tons  per  year  at  end  of  mine  life  with  the 
proposed  best  management  practices  (BMPs).  This  con- 
trasts with  possible  levels  of  13,349  and  4,147  tons  per 
year  if  BMPs  were  not  required.  About  98%  of  the  TSP 
emissions  would  be  fugitive  dusts  and  would  be  excluded 
from  air  quality  assessment  (43  CFR  118).  The  Carbon 
Basin  model  would  not  be  expected  to  exceed  NAAQS 
or  the  Class  II  increment  under  this  review  procedure. 
Since  present  levels  of  S02,  N02,  CO,  and  HC  emissions 
are  far  below  standards  and  only  insignificant  amounts  of 
these  pollutants  would  be  released  during  the  operation, 
no  significant  air  quality  impacts  from  these  is  expected. 
Visibility  is  expected  to  average  26  to  47  miles  but  could 
under  worst  case  conditions  be  reduced  to  7  miles  near 
the  mine  site  and  access  roads  under  BMP  or  4  miles  if 
BMP  were  not  required. 

Destruction  of  anticipated  cultural  resources  would 
occur  where  these  resources  were  present  in  the  mining 
area  but  not  recognized  prior  to  mining.  Significant 
losses  in  scientific  knowledge  could  occur  if  unique  sites 
were  in  fact  present  but  not  recognized  prior  to  destruc- 
tion. 

There  would  be  an  estimated  soil  loss  of  0.42  ton-acre- 
year  due  to  wind  erosion  on  disturbed  areas.  Prior  to  re- 


vegetation,  soil  loss  on  final  contour  areas  resulting  from 
water  erosion  would  be  an  estimated  2.4-5.0  tons-acre- 
year.  An  estimated  25%  of  this  water  erosion  would 
remain  and  would  not  be  excessive  as  it  would  be  within 
limits  of  premining  erosional  levels.  An  unknown  amount 
of  subsidence  and  the  resulting  effects  to  soil  surfaces  on 
12,522  acres  of  underground  mined  lands  could  occur. 

The  average  elevation  would  be  decreased  over  the 
balance  of  the  project  area  mined  by  underground  meth- 
ods, but  the  elevation  would  probably  change  locally  less 
than  25  feet  on  the  areas  affected. 

Several  changes  would  occur  in  the  hydrologic 
regime,  but  the  impacts  from  these  changes  would  be 
minimal  and  would  be  confined  basically  to  Carbon 
Basin  because  the  hydrologic  regime  of  the  basin  is 
largely  independent  of  the  regime  in  neighboring  areas. 
The  following  changes  would  occur:  (1)  about  10%  of 
the  area  supplying  recharge  to  Carbon  Basin  aquifers 
would  be  disturbed  resulting  in  reduced  recharges;  (2) 
the  coal  which  serves  as  an  aquifer  would  be  removed, 
and  water  flowing  in  the  coal  adjacent  aquifers  would  be 
intercepted  by  the  mine;  (3)  surface  mine  pits  would  in- 
terrupt the  underflow  of  Third  Sand  Creek;  (4)  drainage 
patterns  of  several  small  ephemeral  drainages  would  be 
altered;  and  (5)  some  springs  would  dry  up. 

The  mine  would  use  about  50  acre  feet  of  water  per 
year  (ac  ft/yr)  during  the  period  of  surface  mining  (1981 
to  1990).  The  use  would  drop  to  about  8  ac  ft/yr  thereaf- 
ter. 

The  population  increase  resulting  from  the  mine  would 
require  860  ac  ft/yr  in  1990  and  thereafter  until  the  end 
of  mine  life.  The  water  demand  would  reach  a  maximum 
of  960  ac  ft/yr  in  1986. 

Impacts  to  the  paleontological  resources  might  include 
destruction  by  activities  in  the  mining  area  and  increased 
unauthorized  collecting  from  sites  elsewhere  in  the 
region.  Significant  losses  in  scientific  knowledge  could 
occur  if  unique  sites  were  present  and  not  recognized 
prior  to  destruction. 

All  impacts  to  wildlife  identified  in  Chapter  3  would 
be  mitigated  if  measures  detailed  in  Chapter  4  were  im- 
plemented. If  these  measures  were  not  implemented,  the 
following  adverse  impacts  would  occur: 

Destruction  of  2,149  acres  of  wildlife  habitat  would 
occur  during  mining  operations.  Over  15,000  acres  of 
wildlife  habitat  would  be  affected  by  increased  activity 
during  mining  operations.  Three  sage  grouse  leks  could 
be  disturbed  during  mining,  reducing  critical  nesting 
habitat  in  the  area  by  5.5%.  About  468  acres  of  critical 
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UNAVOIDABLE  ADVERSE  IMPACTS 


pronghorn  winter  range  would  be  disturbed,  displacing 
wintering  pronghorns  onto  adjacent  areas,  but  the  impact 
on  total  herd  size  would  probably  be  light  because  of  the 
small  acreage  involved.  Some  displacement  of  the  50 
mule  deer  using  the  area  could  be  expected,  but  the  loss 
would  not  be  considered  significant.  Rodent,  songbird, 
rabbit,  and  other  small  wildlife  losses  could  total  2%  of 
the  local  populations.  If  the  area  were  successfully  re- 
claimed to  suitable  wildlife  habitat  upon  completion  of 
mining,  wildlife  carrying  capacities  could  recover  to  or 
above  premining  levels. 

The  exclusion  of  livestock  grazing  from  the  project 
area  would  result  in  an  annual  loss  of  1,551  animal  unit 
months  (AUMs)  of  grazing  for  the  life  of  the  mine. 

In  the  area  to  be  disturbed  by  surface  mining  (final 
contour,  construction  of  mine  and  ancillary  facilities), 
soil  profiles  and  properties  that  have  developed  over 
geologic  time  would  be  destroyed  on  2,149  acres.  The 


existing  soil  biota  and  soil  forming  process  would  be 
drastically  reduced.  The  loss  of  soil  productivity,  vegeta- 
tive production,  and  wildlife  habitat  on  this  2,149  acres 
would  be  lost  during  the  life  of  the  mine  and  reclamation 
period.  Conventional  surface  strip  mining  would  destroy 
approximately  150  acres  a  year,  with  additional  exposed 
acres  for  mine  facilities  construction. 

There  would  be  a  9.7%  increase  in  use  of  all  urban 
and  outdoor  recreation  facilities  throughout  the  area  due 
to  the  Carbon  Basin  project.  These  impacts  would  likely 
continue  after  the  end  of  mine  life. 

Approximately  10%  of  the  Class  III  visual  resource 
management  area  would  be  changed  to  Class  V  in  the 
area  of  surface  mining. 
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CHAPTER  6 
SHORT-TERM  USES  VERSUS  LONG-TERM  PRODUCTIVITY 


The  issuance  of  the  coal  lease  would  enable  approval 
of  technically  and  administratively  complete  mining 
plans  which  would  allow  maximum  economic  recovery 
of  the  coal  resource.  Coal  was  mined  on  the  southwest 
corner  of  the  project  during  the  early  1900s.  Mining,  if 
approved,  would  be  new  to  the  remainder  of  the  area. 

The  Carbon  Basin  area  is  presently  used  for  livestock 
grazing,  wildlife  habitat,  and  oil  exploration.  The  area 
could  return  to  premining  land  uses  after  reclamation  of 
the  site. 

The  short-term  use  of  the  mine  site  would  expose  or 
disturb  over  2,149  acres  of  land  surface  over  the  life  of 
the  mine.  The  air  pollution  caused  by  the  mining  oper- 
ation during  coal  extraction  would  be  a  short-term  event 
which  would  cease  at  the  end  of  the  mine  life.  The  larg- 
est potential  threat  to  long-term  productivity  in  terms  of 
air  quality  would  be  the  failure  of  complete  reclamation 
of  the  exposed  and  disturbed  acreage.  Wind  erosion 
could  continue  to  generate  fugitive  dust  emissions  from 
the  mine  site  until  a  proper  vegetative  cover  were  estab- 
lished. With  successful  land  reclamation  no  long-term 
problems  from  wind  erosion  would  be  expected.  Since 
the  land  would  be  returned  to  grazing,  the  long-term  ef- 
fects of  mining  would  be  nonexistent. 

The  major  portion  of  particulate  air  quality  impact 
from  the  Carbon  Basin  Mine  site  would  be  to  the  east 
and  northeast  of  the  mine  site.  Annual  particulate  con- 
centrations of  46  micrograms  per  cubic  meter  (u.g/m3) 
and  above  50  u.g/m3  24-hours  worst  case  would  be  pre- 
dicted as  far  northeast  as  14  miles  and  10  miles  east  of 
the  Carbon  Basin  Mine  site.  At  the  present  time,  howev- 
er, no  active  mining  is  taking  place  nor  has  any  interest 
been  shown  in  these  areas.  Therefore  no  interaction  or 
cumulative  effects  would  be  predicted  between  Carbon 
Basin  and  other  mine  sites  or  areas  of  interest. 

Short-term  use  of  the  soil  resource  resulting  from  con- 
struction of  mine  facilities,  ancillary  facilities,  and  mining 
operations  (final  contour)  would  disrupt  the  productivity, 
destroy  existing  soil  profiles,  and  increase  soil  erosion 
losses  on  2,149  acres.  Potential  soil  productivity  levels 
over  the  long  term  would  be  restored  to  an  estimated 
100%  of  average  premining  levels  with  successful  recla- 
mation. The  long-term  commitment  of  192  acres  for 
urban  needs  would  utilize  the  soil  resource  for  an  alter- 
nate use. 

Water  used  at  the  mine  and  by  municipalities  to  meet 
population  increases  resulting  from  the  mine  would  not 
be  available  for  other  uses.  At  present,  there  is  no  com- 
petitive use  for  this  water.  Seven  springs  could  be  dewa- 


tered  due  to  subsidence  affecting  the  long-term  produc- 
tivity of  those  springs. 

The  development  of  the  Carbon  Basin  project  would 
result  in  short-term  losses  of  native  vegetation  of  2,149 
acres.  The  productivity  on  the  2,149  acres  would  be  re- 
gained within  the  10  to  15  year  reclamation  period.  This 
short-term  loss  would  be  borne  in  order  to  gain  the  bene- 
fits received  through  the  development  of  the  project. 

The  development  of  192  acres  for  housing  and  support 
service  sites  would  be  a  conversion  of  land  use  for  the 
long  term  from  lands  supporting  vegetative  cover  to  land 
supporting  housing  and  business  enterprises.  Productivity 
in  relation  to  vegetation  would  be  lost,  but  productivity 
as  measured  in  benefits  to  other  categories,  such  as 
people,  would  be  enhanced  for  the  long  term. 

Short-term  losses  of  wildlife  shrub  habitat  would  be 
that  vegetation  destroyed  on  2,149  acres  of  mined  area 
and  ancillary  facility  locations.  After  completion  of  sur- 
face mining,  1,175  acres  would  be  reclaimed  to  a  native 
and  native-like  vegetation  which  would  begin  to  furnish 
some  wildlife  habitat  after  the  grass  was  established. 
Under  the  proposed  action,  underground  mining  would 
continue  for  40  years  or  more,  at  which  time  the  remain- 
ing 974  acres  of  disturbed  area  would  be  reclaimed. 

There  would  also  be  heavy  unquantifiable  losses  over 
the  short-term,  of  small  rodents,  cottontail  rabbits,  small 
songbirds,  mourning  doves,  and  reptiles  over  the  2,149 
acres  of  surface  mine,  mine  facilities  and  ancillary  facili- 
ties. Under  the  proposed  mine  development,  short-term 
benefits  to  wildlife  would  occur  since  livestock  would  be 
removed  from  the  project  area  for  the  life  of  the  mine. 

A  long-term  commitment  of  cultural  resources  would 
result  from  the  destruction  of  sites,  whether  by  unknow- 
ingly destroying  subsurface  sites,  or  through  converting 
in  situ  cultural  resource  to  cultural  resouce  data.  Sites 
could  also  be  partially  destroyed  through  the  effects  of 
subsidence.  If  all  sites  were  left  in  situ,  more  information 
could  possibly  be  extracted  from  the  site  by  new  tech- 
niques and  data  demands  in  the  future. 

Short-term  improvements  to  Class  V  areas  could  be 
achieved  when  mined  areas  were  reclaimed.  Long-term 
improvement  would  be  achieved  by  reclamation  and  nat- 
ural plant  succession;  removal  of  mine  equipment,  rail 
spur,  and  power  lines;  and  restoration  of  waste  disposal 
areas.  The  area  could  be  reclaimed  to  a  Class  III. 

Development  of  the  proposed  mine  would  change  the 
nature  of  the  primary  recreational  activity  (hunting), 
since  most  of  the  reclaimed  areas  would  not  be  suitable 
for  wildlife  habitat  for  the  life  of  the  mine  (see  Vegeta- 
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SHORT  TERM  VERSUS  LONG  TERM 


tion  section).  As  human  activity  increases  at  the  mine, 
disturbance  to  all  recreation  activities  would  occur  in  the 
short  term,  owing  to  the  loss  of  the  recreation  land  base. 
In  the  long  term,  recreation  use  on  the  area  could 
resume  with  removal  of  mining  equipment,  successful 
reclamation,  and  reestablishment  of  wildlife  species. 

A  short-term  trend  would  be  the  tendency  for  recre- 
ational visitors  to  go  elsewhere  in  the  region,  thus  im- 
pacting other  areas. 

As  livestock  grazing  would  be  eliminated  from  the 
project  area  during  the  life  of  the  mine,  the  short-term 
loss  to  grazing  would  be  1,551  AUMs  annually.  The 
impact  of  this  grazing  loss  would  be  cushioned  by  the 
benefits  received  from  developing  the  mine  and  the  sec- 
ondary benefits  received  from  nonuse  of  the  range  re- 
source. These  benefits  of  improved  vegetative  composi- 
tion, increased  vigor,  and  enhanced  wildlife  habitat 
would  extend  into  the  long  term.  Additional  benefits 
would  be  afforded  with  the  opportunities  being  presented 
to  measure  range  condition  and  trend  under  a  nonuse  sit- 
uation and  opportunities  to  establish  and  monitor  various 
techniques  of  improving  both  livestock  range  and  wild- 
life habitat.  There  would  be  no  long  term  loss  as  live- 
stock grazing  would  be  one  of  the  post  mining  uses  of 
the  area. 

The  major  trade-off  in  mineral  resources  would  be  be- 
tween the  short-term  use  of  the  coal,  sand,  gravel,  scoria, 
oil,  and  diesel  fuel  and  long-term  availability  of  these  re- 
sources. The  primary  long-term  commitment  of  re- 
sources would  be  the  coal  produced  during  the  life  of 
the  mine.  Present  data  is  insufficient  to  accurately  predict 
the  amount  of  coal  that  would  be  produced  over  the  life 
of  the  mine.  It  is  possible  that  the  entire  Johnson  Bed 
and  portions  of  both  the  Blue  and  Finch  Groups  would 
be  mined. 

In  the  short-term,  the  increased  employment  at  the 
Carbon  Basin  project  would  create  labor  shortages  in 
other  regional  sectors  of  the  economy.  In  the  long-term, 
as  more  people  move  into  the  region,  a  labor  force  of 
sufficient  size  to  meet  the  needs  of  all  employers  would 
be    available.    In    addition,    this    increased    employment 


would  tend  to  hold  the  unemployment  rate  at  its  current 
low  level. 

Increased  wage  earnings  and  higher  per  capita  income 
would  in  turn  increase  retail  and  wholesale  trade  over 
the  life  of  the  mine.  This  would  be  a  short-term  gain 
while  the  loss  of  buying  power  of  people  on  fixed  in- 
comes would  be  long  term. 

In  the  short  term,  housing  prices  would  rise  and 
crowded  conditions  would  occur.  However,  over  the 
long  term  the  housing  stock  would  increase,  allowing 
such  crowded  conditions  to  subside. 

Crowding  and  increased  student/teacher  ratios  would 
occur  in  the  short-term  but  better,  new  facilities  would 
be  built  over  the  long-term,  more  teachers  would  be 
hired,  and  the  tax  base  and  royalties  from  federal  coal 
would  increase  to  pay  for  these  needs. 

Health  care  in  this  region  may  never  be  considered  up 
to  standard,  but  over  the  long  term  the  population/ 
health  care  specialist  ratios  would  return  to  at  least  the 
current  levels. 

Although  there  would  be  short-term  overtaxing  of 
some  local  services  (water,  sewer,  police  and  fire  protec- 
tion, solid  waste)  this  situation  would  be  corrected  as 
new  sewer  and  water  systems  are  built,  more  policemen 
and  firemen  are  hired,  and  new  solid  waste  disposal  sites 
are  developed  in  the  long-term. 

Impacts  directly  associated  with  mining  of  coal  (con- 
gestion on  access  roads,  traffic  delay  at  railroad  cross- 
ings, air  and  noise  pollution)  would  be  short-term  in 
nature  and  would  disappear  when  the  mining  ceased  at 
the  project. 

Work-related  injury  and  illness  would  be  a  short-term 
loss  due  to  the  proposed  action.  Those  injuries  or  ill- 
nesses which  are  fatal  or  debilitating  would  reduce  long- 
term  human  productivity.  Since  underground  mining  is 
much  more  dangerous  than  the  average  for  all  industries, 
more  injuries  and  illness  would  be  expected  due  to  the 
Carbon  Basin  Mine  than  if  other  industry  came  into  the 
region. 
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CHAPTER  7 

IRREVERSIBLE  AND  IRRETRIEVABLE  COMMITMENTS  OF 

RESOURCES 


Implementation  of  the  project  would  result  in  commit- 
ments to  use  the  area  more  intensively  and  would  signifi- 
cantly alter  the  use  of  various  resources.  Some  use  and 
consumption  of  land  and  resources  would  be  irreversible 
or  irretrievable.  Irreversible  refers  to  use  and  impact 
trends  which,  once  initiated,  could  not  be  reversed  for  a 
long  time,  if  at  all.  Irretrievable  refers  to  permanent  loss 
of  resources  for  other  uses.  Some  commitments  are  both 
irreversible  and  irretrievable. 

Soils,  vegetation,  wildlife,  and  present  land  uses  on  the 
proposed  project  area  would  be  irreversibly  committed 
during  the  life  of  the  project  and  thereafter  until  re- 
claimed. Air  and  water  would  be  irreversibly  committed 
during  the  life  of  the  project  to  the  extent  that  air  quality 
would  be  degraded  and  water  used  by  the  project  would 
not  be  available  for  other  uses.  A  major  irretrievable 
commitment  would  be  the  removal  of  approximately  400 
million  tons  of  coal  which  would  not  be  available  to 
future  generations.  Cultural  values,  construction  materi- 
als, fuels,  and  any  loss  of  human  life  would  also  be  irre- 
trievable if  the  project  should  be  implemented. 

During  the  active  life  of  the  Carbon  Basin  Mine,  air 
quality  at  the  mine  site  and  some  closely  surrounding 
areas  would  be  slightly  degraded.  During  this  period  the 
loss  of  air  quality  such  as  existed  previous  to  mining  ac- 
tivities would  be  irretrievable.  However,  upon  comple- 
tion of  mining  activities,  the  air  quality  would  return  to 
the  premining  level  if  successful  reclamation  occurred. 
Any  reductions  in  visibility  during  the  mine  life  would 
also  be  irretrievable;  however,  visibility  would  increase 
to  normal  distances  at  the  termination  of  mining  activi- 
ties. 

Changes  in  contours  and  surface  characteristics  would 
irreversibly  alter  the  wind  field  and  surface  heating  of 
the  air.  Changes  in  the  composition  of  topsoil  and  vege- 
tation could  alter  the  specific  heat  of  the  surface  materi- 
al, which  in  turn  would  alter  the  absorption  and  radi- 
ation of  solar  heat.  Although  these  potential  climatologi- 
cal  changes  would  be  irreversible,  their  adverse  impact, 
if  any,  would  be  very  minimal.  The  climatological 
changes  would  be  contained  within  the  mine  site  and 
probably  would  not  be  noticed. 

An  irretrievable  commitment  of  an  undetermined 
number  of  uninventoried  exposed  and  unexposed  fossil 
localities  would  result  from  mining,  as  well  as  an  in- 
crease in  unauthorized  fossil  collecting.  The  destruction 
resulting  to  the  resources  would  be  an  irretrievable  com- 
mitment. 


The  destruction  of  existing  soil  profiles  on  2,341  acres 
by  mining,  mining  facilities,  ancillary  facilities,  and  asso- 
ciated urban  needs  would  be  an  irretrievable  utilization 
of  soil  resource.  Any  loss  of  soil  by  erosion  (unquantifia- 
ble)  caused  by  mining  activities,  as  well  as  the  soil  sur- 
face disruption  caused  by  increased  activity,  would  be  an 
irretrievable  utilization  of  the  soil  resource. 

The  occurrence  of  subsidence  could  result  in  the 
draining  of  aquifers  that  supply  water  in  seven  springs. 
Once  drained  these  aquifers  might  not  be  recharged 
again,  especially  if  the  aquifers  were  drained  because  of 
fracturing. 

The  development  of  housing  and  support  service  facili- 
ties on  192  acres  at  various  regional  population  centers 
would  irreversibly  and  irretrievably  commit  the  existing 
native  vegetative  cover  to  facilities  of  higher  use. 

The  destruction  of  sites,  either  unknowingly  or 
through  converting  in-situ  cultural  resources  to  cultural 
resource  data,  would  be  an  irreversible  and  irretrievable 
commitment  of  the  resource. 

Because  of  soil  variations,  slopes,  and  climate,  vegeta- 
tive reclamation  scars  would  be  evident  on  the  project 
area;  however,  the  area  could  be  returned  to  a  Class  III. 

The  61,400  cubic  yards  of  sand,  gravel,  scoria,  and 
other  types  of  aggregate  material  for  railroad  spur,  road, 
and  mine  facility  construction  would  for  all  practical 
purposes  be  irretrievable  because  replacement  under  pre- 
vailing natural  conditions  could  take  centuries. 

Coal  produced  over  the  life  of  the  mine  would  be 
committed  to  use  at  power  sites.  It  is  not  known  if  it  is 
economically  feasible  to  mine  the  Blue  and  Finch  coal 
groups.  If  it  were  feasible  to  mine  either  or  both  of  these 
groups,  mining  only  the  Johnson  Bed  could  result  in  the 
loss  of  reserves  in  these  beds  due  to  technical  problems 
associated  with  mining  at  a  later  date  (see  Chapter  3). 

The  coal-related  population  increases  would  impact 
recreational  activities  (especially  urban).  Although  some 
of  the  coal-related  population  would  leave  once  mining 
were  completed,  the  regional  population  increase  would 
cause  an  irreversible  impact  on  recreation  resources. 

The  Carbon  Basin  project  would  irreversibly  reduce 
the  buying  power  of  persons  on  fixed  incomes.  The 
buying  power  they  would  lose  during  times  of  inflation 
would  never  be  regained. 

Fatal  or  debilitating  injuries  and  illnesses  would  be  an 
irreplaceable  loss  of  the  human  resource.  Based  upon  na- 
tionwide figures  (1976),  surface  mining  operations  would 
result  in  approximately  12.6  injuries  per  year  per  million 
tons  of  coal   mined.   The   proposed   underground   mine 
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IRREVERSIBLE  AND  IRRETRIEVABLE 

would  result  in  approximately  367.75  injuries  per  year,         and  near  those  communities  receiving  additional  popula- 
assuming  5  million  tons  were  mined  annually.   Surface        tion  from  this  mine, 
mining  would  result  in  approximately  .06  fatalities  per 
year,  while  underground  mining  fatalities  would  approxi- 
mate 1.95  if  5  million  tons  were  mined  annually. 

Community  expansion  would  lead  to  an  irreversible 
change  in  land  use  from  rangeland  to  residential  around 
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CHAPTER  8 


ALTERNATIVES 


The  BLM  has  on  file  lease  application  W-50061. 
Under  the  provisions  of  the  amended  court  order  75- 
1749  (dated  June  14,  1978),  NRDC  vs.  Hughes  is  submit- 
ting a  proposal  for  consideration  of  approval  to  the  Sec- 
retary. This  proposal  is  to  offer  federal  coal  in  Carbon 
Basin  for  leasing  on  a  competitive  basis.  The  Secretary's 
actions  may  be  approval  as  proposed,  rejection  on  var- 
ious environmental  or  other  grounds,  approval  in  part 
and  rejection  in  part,  or  approval  subject  to  such  addi- 
tional conditions  and  requirements  or  modifications  as  he 
may  impose  under  existing  laws  and  regulations.  He  may 
also  defer  decision  pending  submission  of  additional  data, 
completion  of  required  studies  or  for  other  specific  rea- 
sons. 

Even  after  the  lease  has  been  issued  and  a  mining  and 
reclamation  plan  is  submitted  and  approved,  the  regula- 
tions and  lease  terms  require  that  all  subsequently  pro- 
posed departures  and  deviations  therefrom  be  approved 
in  advance  by  the  Secretary. 


NO-ACTION 

Under  the  no-action  alternative,  if  a  federal  coal  lease 
were  not  granted  and  no  rights-of-way  were  granted  for 
ancillary  facilities,  the  Carbon  Basin  project  would  not 
be  developed  because  it  would  not  be  economically  feasi- 
ble to  mine  private  coal  separately  from  federal  coal. 

In  this  case,  all  environmental  elements  on  the  project 
area  would  remain  very  much  the  same  as  they  presently 
exist.  Other  sources  of  coal  would  have  to  be  obtained  to 
substitute  for  the  production  from  the  Carbon  Basin  proj- 
ect. 


would  reduce  the  period  of  truck  hauling  of  coal  by  ap- 
proximately 1  year.  Surface  disturbance  would  be  con- 
fined to  areas  needed  for  mine  and  ancillary  facilities 
which  would  be  641  acres  and  500  acres  respectively  or 
a  total  of  1,141.  Since  employment  levels  would  be  the 
same  as  the  proposed  action  over  the  long  term,  192 
acres  of  land  in  or  adjacent  to  population  centers  of  the 
region  would  be  developed  for  housing  and  support 
service  facilities. 

The  impacts  of  this  alternative  on  the  resources  of  the 
area  would  be  the  same  as  the  proposed  action  as  related 
to  variety,  but  would  be  less  in  magnitude.  The  impacts 
that  would  be  lessened  to  the  greatest  degree  would  be 
those  that  would  be  related  to  soil,  vegetative  and  wild- 
life resources.  Impacts  to  wildlife  and  alluvial  valley 
floors  that  are  identified  as  being  affected  by  unsuitability 
criteria  would  not  occur  under  this  alternative  (Chapters 
2  and  3).  This  would  be  a  direct  result  of  eliminating  the 
surface  mine  area  on  private  land  of  the  proposed  action. 

The  reduction  of  surface  disturbance  under  this  alter- 
native would  be  a  benefit  in  potential  habitat  for  threat- 
ened and  endangered  wildlife.  Reducing  surface  disturb- 
ance by  1,008  acres  would  translate  into  a  47%  reduction 
of  disturbance  to  prairie  dog  habitat. 

An  additional  irreversible  and  irretrievable  commit- 
ment of  resources  over  and  above  the  proposed  action 
would  be  the  loss  of  strippable  coal  that  would  remain 
after  underground  mining  had  been  completed.  This  loss 
could  vary  from  7  to  10.8  million  tons  of  coal. 

Impacts  to  the  water  resource  are  the  same  as  those 
identified  in  Chapter  3  in  relation  to  underground 
mining. 


UNDERGROUND  MINING  ONLY 

Under  this  alternative,  a  maximum  of  approximately 
11.0  million  tons  of  strippable  coal  would  not  be  mined. 
However,  2  to  4  million  tons  of  these  strippable  reserves 
could  probably  be  recovered  by  underground  mining 
methods. 

The  development  of  the  mine  portals,  entryways,  con- 
veyor system,  etc.,  would  probably  be  accelerated  in 
order   to   meet   the   desired   production   schedule.    This 


SURFACE  MINING  ONLY 

Surface  mining  only  is  not  considered  feasible  at  this 
site  due  to  the  steeply  dipping  nature  of  the  coal  seams. 
The  amount  of  coal  available  to  surface  mining  methods 
only  would  not  be  economical  to  develop. 
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CHAPTER  9 


CONSULTATION  AND  COORDINATION 


TEAM  ORGANIZATION 

The  Wyoming  State  Director  of  the  BLM  was  as- 
signed the  lead  responsibility  for  preparation  of  this  draft 
environmental  statement.  The  primary  interagency  effort 
involved  the  BLM  and  the  Geological  Survey  (GS). 


PUBLIC  COMMENTS  AND  RESPONSES 

On  December  15,  1976,  a  public  coal  issues  meeting 
was  held  at  Jeffery  Center  in  Rawlins  to  discuss  pro- 
posed coal  development  in  southcentral  Wyoming.  A 
coal  issues  brochure  and  two  news  releases  were  pub- 
lished to  solicit  attendance  at  this  meeting  and  input  to 
the  environmental  process.  About  60  people  attended 
and  significant  issues  were  raised  at  the  meeting. 

Representatives  from  the  coal  industry  mentioned  their 
need  for  assured  coal  supplies  to  meet  their  obligations  to 
supply  power  generation  facilities  in  other  areas  of  the 
country.  Agricultural  representatives  were  concerned 
about  the  possible  losses  of  agricultural  land,  water,  and 
life  style  resulting  from  mining  operations.  Spokespersons 
for  conservation  organizations  expressed  concern  over 
mining's  possible  impacts  on  local  wildlife,  overall  envi- 
ronmental quality  levels,  as  well  as  the  real  need  for 
more  coal  leasing  at  this  time.  A  third  press  release, 
dated  January  24,  1977,  was  issued  to  encourage  public 
comments. 

Public  meetings  will  be  scheduled  to  receive  comment 
on  this  draft  environmental  statement  in  Rawlins,  and  in 
Cheyenne,  Wyoming.  News  releases,  Federal  Register 
notices,  and  special  postings  will  be  issued  on  specific 
hearing  dates. 

Copies  of  this  draft  ES  are  available  from  the  BLM 
Rawlins  District  Office  and  Cheyenne  State  Office  upon 
request  until  supplies  are  depleted. 


follow.  Various  federal  and  state  agencies  provided  con- 
tract data  or  cooperated  in  preparation  of  the  ES. 


Federal  Agencies 


U.S.  Department  of  Agriculture  (USDA),  Forest  Service 

The  Forest  Service  provided  information  on  range  and 
timber  types,  snow  hydrology,  soil  types,  recreation  use, 
and  wildlife  distribution  within  the  Medicine  Bow  Na- 
tional Forest.  The  Shrub  Science  Laboratory  in  Provo, 
Utah  provided  information  on  reclamation  methods. 


USDA,  Soil  Conservation  Service 

The  Upper  Colorado  Environmental  Plant  Center 
(Douglas  Creek  and  White  River  Conservation  Districts, 
Rio  Blanco  County)  provided  information  on  reclama- 
tion procedures  and  success.  The  SCS  in  Boseman,  Mon- 
tana also  provided  information  on  these  subjects. 


U.S.  Department  of  the  Interior  (USDD,  Fish  and 
Wildlife  Service 

The  FWS  was  contacted  for  consultation  under  the 
Endangered  Species  Act,  for  coordination  under  the 
Bald  Eagle  Protection  Act  and  for  assistance  under  the 
Migratory  Bird  Treaty  Act. 


Environmental  Protection  Agency 

The  EPA  provided  tabulations  of  water  quality  data. 


State  Agencies 


CONSULTATION  AND  COORDINATION 

IN  THE  PREPARATION  OF  THE  DRAFT 

ENVIRONMENTAL  STATEMENT 

During  preparation  of  this  draft  environmental  state- 
ment, federal,  state,  county,  and  local  agencies;  private 
industry;  and  individuals  and  organizations  with  special 
expertise  relating  to  the  proposed  actions  were  contacted 
to  gain  information  and  close  data  gaps.  The  substantive 
results   of  these   consultation    and   coordination    efforts 


Wyoming  Recreation  Commission,  State  Historic 
Preservation  Officer 

The  office  of  the  SHPO  provided  information  on  his- 
toric sites  and  a  listing  of  National  Register  sites. 


Wyoming  Department  of  Agriculture 

The  Department  of  Agriculture  provided  information 
on  agricultural  water  use. 
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Wyoming  State  Engineer 

The  State  Engineer's  office  provided  information  on 
water  studies,  water  rights,  and  water  decrees. 


Wyoming  Department  of  Environmental  Quality 

The  DEQ  provided  information  on  water  quality,  air 
quality,  and  reclamation. 


County  and  Local  Entities 


Heritage  Conservation  and  Recreation  Service 

National  Park  Service 

Office  of  Surface  Mining 
Department  of  Labor 

Mining  Safety  and  Health  Administration 

Occupational  Safety  and  Health  Administration 
Department  of  Transportation 
Environmental  Protection  Agency 
Federal  Energy  Regulatory  Commission 
Interstate  Commerce  Commission 
Mountain  Plains  Federal  Regional  Council 
Office  of  Economic  Opportunity 


Carbon  County  Planning  Commission 

The   planning   commission   provided   data   on   zoning 
within  the  county. 


State 

The  State  of  Wyoming  Clearing  House  will  coordinate 
comments  from  all  interested  agencies. 


City  of  Rawlins 

The  city  provided  information  on  present  water  supply 
and  future  development. 


Private  Industries 

Union  Pacific  Railroad 

The  company  provided  information  on  train  traffic. 


Local 

Carbon  County  Commissioners 

Carbon  County  Council  of  Governments 

Carbon  County  Planning  Commission 

City  of  Rawlins 

Town  of  Hanna 

Town  of  Saratoga 

Town  of  Encampment 

Town  of  Sinclair 

Town  of  Medicine  Bow 


Edison  Development  Company 

The  company  provided  a  mine  and  reclamation  report. 

COORDINATION  IN  THE  REVIEW  OF 

THE  DRAFT  ENVIRONMENTAL 

STATEMENT 

Comments  on  the  draft  environmental  statement  will 
be  requested  from  the  following  agencies,  state  clearing 
houses,  and  interest  groups. 


Federal 

Advisory  Council  on  Historic  Preservation 
Department  of  Agriculture 

Soil  Conservation  Service 

Forest  Service 
Department  of  Commerce 
Department  of  Energy 

Department  of  Health,  Education  and  Welfare 
Department  of  Housing  and  Urban  Development 
Department  of  the  Interior 

Bureau  of  Mines 

Bureau  of  Reclamation 

Fish  and  Wildlife  Service 


Nongovernmental  Organizations 

Alpine  Chapter,  Audubon  Society 

American  Horse  Protective  Association 

American  Electric  Power  Service  Corporation 

Amercian  Institute  of  Mining  Engineers 

American  Sportsman's  Club 

Carbon  County  Woolgrowers 

Defenders  of  Wildlife 

ENACT 

Environmental  Citizen's  Lobby 

Friends  of  the  Earth 

International  Society  for  the  Protection  of  Mustangs  and 

Burros 

Izaak  Walton  League 

League  of  Women  Voters 

National  Audubon  Society 

National  Coal  Association 

National  Council  of  Public  Land  Users 

National  Energy  Law  and  Policy  Institute 

National  Environmental  Health  Association 

National  Resources  and  Environmental  Council 

National  Wildlife  Federation 

Natural  Resources  Defense  Council 

Northern  Great  Plains  Chapter,  Sierra  Club 

Powder  River  Basin  Resource  Council 

Society  for  Range  Management 

The  Wilderness  Society 
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Trout  Unlimited 

Wild  Horse  Organized  Assistance 

Wyoming  Outdoor  Council 

Wyoming  Petroleum  Association 

Wyoming  Woolgrowers 

Wyoming  Stockgrowers  Association 

Wyoming  Wildlife  Federation 


WHERE  COPIES  MAY  BE  INSPECTED 


Bureau  of  Land  Management 


Rock  Springs  District  Office 
Highway  187N 

Rock  Springs,  Wyoming  82901 
(307)  382-5350 

Washington  Office  of  Public  Affairs 
18th  and  C  Streets,  N.W. 
Washington,  D.C.  20240 
(202)  343-4151 

Worland  District  Office 
1700  Robertson  Avenue 
Worland,  Wyoming  82401 
(307)  347-6151 


Buffalo  Resource  Area 
Buffalo,  Wyoming  82834 
(307)  684-5586 

Casper  District  Office 
951  Union  Blvd. 
Casper,  Wyoming  82601 
(307)  265-5550 

Cody  Resource  Area 
1131  13th  Street 
Federal  Building 
Cody,  Wyoming  82414 
(307)  587-2216 

Denver  Service  Center  Library 
Bldg.  50,  Denver  Service  Center 
Denver,  Colorado  80225 
(303)  234-4578 

Kemmerer  Resource  Area 
Diamond ville,  Wyoming  82116 
(307)  877-3933 

Lander  Resource  Area 
Lander,  Wyoming  82520 
(307)  332-4220 

Newcastle  Resource  Area 
Highway  16  Bypass  (P.O.  Box  757) 
Newcastle,  Wyoming  82701 
(307)  746-4453 

Pinedale  Resource  Area 
Molyneux  Building 
Pinedale,  Wyoming  82941 
(307)  367-4358 

Rawlins  District  Office 
1300  Third  Street 
Rawlins,  Wyoming  82301 
(307)  324-7171 


Wyoming  State  Office 
2515  Warren  (Lea  Building) 
Cheyenne,  Wyoming  82001 
(307)  778-2220,  Ext.  2385 


Geological  Survey 

District  Mining  Office 
Federal  Building 
Casper,  Wyoming  82601 
(307)  265-5550 

Director's  Office  National  Center 
12201  Sunrise  Valley  Drive 
Reston,  Virginia  22092 
(703)860-7411 

District  Mining  Supervisor's  Office 
126  Elk  Street  (Rear) 
Rock  Springs,  Wyoming  82901 
(307)  362-7350 

Regional  Manager's  Office 

7200  W.  Alameda  Avenue  (Villa  Italia) 

Lakewood,  Colorado  80226 

(303)  234-2855 

Area  Mining  Supervisor 
Building  25 

Denver  Federal  Center 
Denver,  Colorado  80225 
(303)  234-4435 


Public  Libraries 

Albany  County  Library 
405  Grand  Avenue 
Laramie,  Wyoming  82070 
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Carbon  County  Library 

Courthouse 

Rawlins,  Wyoming  82301 

Casper  College  Library 
125  College  Drive 
Casper,  Wyoming  82601 

Encampment  Branch  Library 
Encampment,  Wyoming  82325 

Fremont  County  Library 
451  North  Second  Street 
Lander,  Wyoming  82520 

Laramie  County  Community  College  Library 
1400  East  College  Drive 
Cheyenne,  Wyoming  82001 

Laramie  County  Library 
2800  Central  Avenue 
Cheyenne,  Wyoming  82001 

Library  of  Natrona  County 
307  East  Second 
Casper,  Wyoming  82601 

Lincoln  County  Library 

Courthouse 

Kemmerer,  Wyoming  82101 

Rock  Springs  Public  Library 

400  "CStreet 

Rock  Springs,  Wyoming  82901 

Saratoga  Public  Library 

104  West  Elm 

Saratoga,  Wyoming  82331 

Sweetwater  County  Library 

177  North  Center 

Green  River,  Wyoming  82935 

University  of  Wyoming  Library 

University  Station 

Box  3334 

Laramie,  Wyoming  82070 

Western  Wyoming  Community  College  Library 
Rock  Springs,  Wyoming  82901 

Wyoming  State  Library 

Government  Publications 

Supreme  Court  &  State  Library  Building 

Cheyenne,  Wyoming 
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APPENDIX  A 
RESOURCE  DATA 
AIR  QUALITY 

With  application  of  the  best  management  practices  (see  Chapter  4) 
major  reductions  in  TSP  impacts  result,  as  discussed  in  Chapter  3.   Table 
CA  A-l  shows  the  total  annual  TSP  emissions  for  each  study  year,  as  well  as 
the  total  reduction  in  annual  emissions  and  the  total  annual  emissions 
expected  if  the  alternatives  were  employed  (Chapter  3) .   An  average  control 
effectiveness  of  62.2%  for  chemical  stabilization  was  used  in  making  the 
calculations. 

The  reduction  in  annual  emissions  as  shown  in  Table  CA  A-l  would 
result  in  a  significant  decrease  in  air  quality  impact.   Maps  CA  A-l  through 
CA  A-4  show  the  annual  and  24-hour  worst  case  predicted  and  resulting 
particulate  concentrations  that  would  be  expected  for  each  study  year  if 
the  best  management  practices  were  employed.   As  can  be  seen  from  the  maps, 
air  quality  impact  would  be  significantly  less  than  that  predicted  in 
Chapter  3.   There  would  still  be  a  significant  impact  from  overburden 
removal  in  1990  because  of  the  substantially  greater  volume  to  be  removed 
than  is  normally  economically  feasible  for  a  strip  mine  (2,594  tons/year). 
Access  road  impacts  would  be  comparable  to  those  of  shovel/  truck  loading 
and  exposed  areas  (690,  671,  and  631  tons/year  respectively  for  1990).   At 
the  end  of  mine  life,  the  major  sources  of  TSP  impact  would  be  the  access 
road  and  exposed  areas  (552  and  217  tons/year  respectively). 
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Table  CA  A-l 

TOTAL  ANNUAL  EMISSIONS  PREDICTED  AS  A  RESULT  OF  CHEMICAL 

STABILIZATION  OF  HAUL  ROADS,  PAVED  ACCESS  ROAD, 

AND  ENCLOSED  COAL  STORAGE 


Annual  Chapter  3      Annual  Best  Reduction  in      Reduction 

Study   TSP  Emissions         Management  TSP  Emissions     in  TSP  Emissions 

Year (tons/year) TSP  Emissions  (tons/year) (%) 

1990      13,349  4,872  8,477  64 

End  of 

Mine  Life  4,147  778  3,369  81 
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4  ug/m3  (  35ug/m3) 

13  ug/m3  (  44  ug/m3) 

33  ug/m3  (  64  ug/m3) 

90ug/m3  (121  ug/m3) 

Resulting  ambient  concentration  is  in  parentheses 
for  surface  disturbance  only 


SCALE  IN  MILES 


MapCA  A-1 

ISOPLETH  MAP  SHOWING  THE  ANNUAL  PREDICTED  AND  RESULTING  AMBIENT 

PARTICULATE  CONCENTRATIONS  EXPECTED  FOR  1990  IF  THE  DESCRIBED 

BEST  MANAGEMENT  PRACTICES  WERE  EMPLOYED 
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3  ug/m3    (34ug/m3) 

9  ug/m3    (40  ug/m3) 

28  ug/m3    (59  ug/m3) 


Resulting  ambient  concentration  is  in  parentheses 
for  surface  disturbance  only 


SCALE  IN  MILES 


Map  CA  A-2 

ISOPLETH  MAP  SHOWING  THE  ANNUAL  PREDICTED  AND  RESULTING  AMBIENT 

PARTICULATE  CONCENTRATIONS  EXPECTED  FOR  THE  END  OF  MINE  LIFE 

IF  THE  DESCRIBED  BEST  MANAGEMENT  PRACTICES  WERE  EMPLOYED 
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7  ug/m3  (  38ug/m3) 

—  —     35  ug/m3  (  66  ug/m3) 

73  ug/m3  (104  ug/m3 

145  ug/m3  (176  ug/m3) 

Resulting  ambient  concentration  is  in  parentheses 
for  surface  disturbance  only 


SCALE  IN  MILES 


Map  CA  A-3 

ISOPLETH  MAP  SHOWING  THE  24-HOUR  WORST  CASE  PREDICTED  AND  RESULTING 

AMBIENT  PARTICULATE  CONCENTRATIONS  EXPECTED  FOR  1990  IF  THE 

DESCRIBED  BEST  MANAGEMENT  PRACTICES  WERE  EMPLOYED 
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6  ug/m3    (37ug/m3) 

19  ug/m3    (50  ug/m3 

47  ug/m3    (78  ug/m3) 


Resulting  ambient  concentration  is  in  parentheses 
for  surface  disturbance  only 


SCALE  IN  MILES 


Map  CA  A-4 

ISOPLETH  MAP  SHOWING  THE  24-HOUR  WORST  CASE  PREDICTED  AND  RESULTING 

AMBIENT  PARTICULATE  CONCENTRATIONS  EXPECTED  FOR  THE  END  OF  MINE 

LIFE  IF  THE  DESCRIBED  BEST  MANAGEMENT  PRACTICES  WERE  EMPLOYED 
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SOILS 

CARBON  BASIN  ORDER  II 

2-3   Blackhall-Blazon:   3%  to  30%  slope;  50%  of  unit  composed  of  Blackhall, 
30%  Blazon  with  inclusions  of  rock  outcrop. 

3    Blazon:   6%  to  30%  slopes;  75%  of  unit  comprised  of  Blazon,  25%  in- 
clusions of  Satanka,  Delphill,  and  Rock  Outcrop. 

3-1   Blazon-Shinbara:   2%  to  30%  slopes;  40%  of  unit  composed  of  Blazon, 
30%  Shinbara  with  inclusions  of  rock  outcrop,  Satanka,  and  Delphill. 

3-4   Blazon-Delphill:   6%  to  30%  slopes;  50%  of  unit  composed  of  Blazon 
with  30%  Delphill  and  inclusions  of  rock  outcrop,  Satanka,  and 
Shinbara. 

3-10  Blazon-Satanka:   6%  to  30%  slopes;  40%  of  unit  composed  of  Blazon, 

30%  Satanka  with  inclusions  of  rock  outcrop,  Shinbara,  and  Delphill. 

6  #15:   0%  to  30%  slopes;  75%  of  unit  composed  of  #15  with  in- 
clusions of  Delphill  and  Blazon. 

6-7   #15-Forelle:   0%  to  30%  slopes;  40%  #15,  40%  Forelle,  20%  in- 
clusions . 

7  Forelle:   0%  to  30%  slopes;  75%  of  unit  composed  of  Forelle,  25% 
inclusions  of  #15. 

8-2   Ryan  Park-Blackhall:   3%  to  30%  slopes;  40%  of  unit  composed  of  Ryan 
Park,  30%  Blackhall  with  inclusions  of  Blazon  and  rock  outcrop. 

8-5   Ryan  Park-Grieves:   0%  to  20%  slopes;  40%  of  unit  composed  of  Ryan 

Park,  30%  Grieves  with  inclusions  of  Rock  River,  Blackhall,  and  rock 
outcrop. 

9    Rock  River:   0%  to  12%  slopes;  75%  of  unit  composed  of  Rock  River,  25% 
inclusions  of  Satanka. 

9-2   Blackhall:   2%  to  30%  slopes;  40%  of  unit  composed  of  Rock  River,  20% 
Blackhall,  with  inclusions  of  Satanka,  Blazon,  and  rock  outcrop. 

257  Havre-Glendive  soils:   0%  to  3%  slopes;  85%  of  unit  composed  undif- 
ferentiated components  with  inclusions  of  #15  soils. 

401   Torriorthents-Rock  Outcrop  Complex:   30%  to  60%  slopes;  Torriorthents 
compose  75%  of  unit  and  rock  outcrop  25%. 
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CARBON  BASIN  ORDER  III 

38B — Rock  River  sandy  loam,  2%  to  6%  slopes 

This  is  a  deep,  well  drained,  loamy  soil  that  occurs  throughout  the 
survey  area.   It  developed  in  alluvium  derived  mainly  from  calcareous 
sandstone  on  alluvial  fans.   Though  the  slopes  range  from  2%  to  6%,  they 
are  mostly  about  4%.   Small  areas  of  Ryan  Park  and  Satanka  soils  were 
included  in  mapping.   The  Rock  River  soil  is  a  deep-well  drained  soil. 
Typically  the  surface  layer  is  brown  sandy  loam  about  2  inches  thick.   The 
subsoil  is  brown  sandy  clay  loam  about  10  inches  thick.   The  substratum  is 
calcareous,  yellowish  brown  sandy  loam  to  a  depth  of  60  inches. 
38C — Rock  River  sandy  loam,  6%  to  12%  slopes 

This  is  a  deep,  loamy  soil  that  occurs  throughout  the  survey  area.   It 
developed  in  alluvium  derived  mainly  from  calcareous  sandstone.   Though  the 
slopes  range  from  6%  to  12%,  they  are  mostly  about  8%.   Small  areas  of  Ryan 
Park  and  Satanka  soils  were  included  in  mapping. 
78B — Ryan  Park  sandy  loam,  2%  to  6%  slopes 

This  is  a  deep,  well  drained,  sandy  soil  that  occurs  throughout  the 
survey  area.   It  developed  in  alluvium  mainly  from  sandstone  on  alluvial 
fans.   Though  the  slopes  range  from  2%  to  6%,  they  are  mostly  about  4%. 
Small  areas  of  Rock  River  and  Grieves  soils  were  included  in  mapping.   The 
Ryan  Park  typically  has  a  surface  layer  that  is  brown  sandy  loam  about  1 
inch  thick.   The  subsoil  is  yellowish  brown  sandy  loam  about  16  inches 
thick.   The  upper  part  of  the  substratum  is  pale  brown  sandy  loam  about  25 
inches  thick.   The  lower  part  of  the  substratum  is  yellowish  brown  sandy 
loam  to  a  depth  of  60  inches. 
90B — Blazon  loam,  5%  to  15%  slopes 
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These  gently  sloping  to  moderately  steep  soils  occur  throughout  the 
survey  area.   The  slopes  range  from  5%  to  15%,  but  are  mostly  about  10%. 
Small  areas  of  Shinbara  and  Satanka  soils  and  rock  outcrop  are  included  in 
this  mapping  unit. 

The  Blazon  series  is  a  shallow,  well  drained  soil.   It  is  formed  in 
shallow  loamy  deposits  weathered  from  interbedded  sandstone  and  shale. 
Typically  the  surface  layer  is  a  brown,  moderately  alkaline  clay  loam  about 
5  inches  thick.  The  substratum  is  a  pale  brown,  moderately  alkaline  clay 
loam  about  11  inches  thick.    Interbedded  sandstone  and  shale  deposits 
occur  at  16  inches. 
210 — Ravalli-Forelle-15  complex,  0%  to  6%  slopes 

These  nearly  level  and  gently  sloping  soils  are  on  alluvial  fans, 
terraces,  and  drainageways.   The  Ravalli  soil  makes  up  about  30%  of  the 
mapping  unit,  the  Forelle  soil  about  30%  and  the  15  soil  about  25%.   The 
Ravalli  soil  differs  from  the  Forelle  and  15  soils  by  having  a  higher 
sodium  content  in  the  subsoil.   The  Forelle  soil  differs  from  the  15  soil 
by  having  a  distinct  clay  accumulation  in  the  subsoil.   About  15%  of  the 
unit  is  Bullock  and  Rock  River  soils. 

The  Ravalli  series  is  a  deep,  well  drained  soil.   It  formed  in  alluvium 
from  sedimentary  uplands.   Typically  the  surface  layer  is  yellowish  brown, 
mildly  alkaline  sandy  loam  about  2  inches  thick.   The  upper  part  of  the 
subsoil  is  yellowish  brown,  moderately  alkaline  loam  about  3  inches  thick. 
The  center  part  of  the  subsoil  is  brown,  moderately  alkaline  loam  about  9 
inches  thick.  The  lower  part  of  the  subsoil  is  very  pale  borwn,  very  strongly 
alkaline  clay  loam  about  6  inches  thick.   The  upper  part  of  the  substratum 
is  pale  brown,  very  strongly  alkaline  loam  about  5  inches  thick.   The  lower 
part  of  the  substratum  is  pale  brown,  very  strongly  alkaline  very  fine 
sandy  loam  to  60  inches  or  more . 
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The  Forelle  series  is  a  deep,  well  drained  soil.   It  formed  in  alluvium 
from  sedimentary  uplands.   Typically  the  surface  layer  is  grayish  brown, 
mildly  alkaline  loam  about  4  inches  thick.   The  upper  part  of  the  subsoil 
is  yellowish  brown,  mildly  alkaline  clay  loam  about  11  inches  thick.   The 
center  part  of  the  subsoil  is  yellowish  brown,  mildly  alkaline  clay  loam 
about  14  inches  thick.   The  lower  part  of  the  subsoil  is  pale  brown,  moderately 
alkaline  clay  loam  about  16  inches  thick.   The  substratum  is  pale  brown, 
moderately  alkaline  loam  extending  to  60  inches  or  more. 

The  15  series  is  a  deep,  well  drained  soil.   It  formed  in  alluvium 
from  sedimentary  uplands.   Typically  the  surface  layer  is  pale  brown, 
moderately  alkaline  loam  about  2  inches  thick.   The  subsoil  alkaline  loam 
about  2  inches  thick.   The  subsoil  is  light  yellowish  brown,  moderately 
alkaline  loam  about  6  inches  thick.   The  upper  part  of  the  substratum  is 
pale  brown,  moderately  alkaline  loam  about  37  inches  thick.   The  lower  part 
of  the  substratum  is  brown,  moderately  alkaline  sandy  loam  to  a  depth  of  60 
inches  or  more. 
251 — Grieves-Blackhall  association,  2%  to  20%  slopes 

This  association  consists  of  sloping  to  moderately  steep  upper  slopes 

» 

and  ridge  crests.   Grieves  sandy  loam  makes  up  about  55%  of  the  mapping 
unit  and  Blackhall  sandy  loam  makes  up  about  30%.   Grieves  soils  occur  on 
alluvial  fans  and  gently  sloping  uplands.   Blackhall  soils  occur  on  sloping 
to  moderately  steep  upper  slopes  and  ridge  crests.   Included  in  this  unit 
are  areas  of  Carmody  soils  and  rock  outcrop.   These  inclusions  make  up 
about  15%  of  the  total  acreage. 

The  Grieves  soil  is  a  deep,  well  drained,  soil  forming  in  alluvium. 
Typically,  the  surface  layer  is  brown  sandy  loam  about  5  inches  thick.   The 
subsurface  layer  is  brown  sandy  loam  about  6  inches  thick.   The  substratum 
is  pale  brown  sandy  loam  to  a  depth  of  60  inches. 
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The  Blackball  soil  is  a  shallow,  well  drained,  soil  forming  over  soft 
sandstone  residuum.   Typically,  the  surface  layer  is  brown  sandy  loam  about 
2  inches  thick.   The  substratum  is  light  yellowish  brown  sandy  loam  to  a 
depth  of  17  inches.   Soft,  pale  yellow,  calcareous  sandstone  occurs  at  17 
inches. 
252 — Shinbara-Blazon-Rock  Outcrop  complex,  6%  to  30%  slopes 

These  sloping  to  steep  soils  are  on  bedrock  controlled  uplands.   The 
Shinbara  soil  makes  up  about  35%  of  the  mapping  unit,  the  Blazon  soil  about 
30%  and  Rock  outcrops  about  25%.   The  Shinbara  soils  differ  from  the  Blazon 
soils  by  being  shallower  to  bedrock.   About  10%  of  the  unit  is  Delphill  and 
Tasselman  soils. 

The  Shinbara  series  is  a  very  shallow,  excessively  drained  soil.   It 
formed  in  a  very  shallow  loamy  deposits  weathered  from  shale  interbedded 
with  sandstone.   Typically  the  surface  layer  is  brown,  strongly  alkaline 
loam  about  3  inches  thick.   The  substratum  is  strongly  alkaline  silty  clay 
loam  about  3  inches  thick.   Soft  fractured  shale  and  coal  occurs  at  6 
inches. 

The  Blazon  series  is  a  shallow,  well  drained  soil.   It  formed  in 
shallow  loamy  deposits  weathered  from  interbedded  sandstone  and  shale. 
Typically  the  surface  layer  is  brown,  moderately  alkaline  clay  loam  about  5 
inches  thick.   The  substratum  is  pale  brown,  moderately  alkaline  clay  loam 
about  11  inches  thick.   Interbedded  sandstone  and  shale  deposits  occur  at 
16  inches. 
253 — Blazon-Satanka  association,  2%  to  15%  slopes 

This  association  consists  of  gently  sloping  to  moderatley  steep  residual 
uplands.   Blazon  loam  makes  up  about  40%  of  the  mapping  unit  and  Satanka 
sandy  loam  makes  up  about  35%.   Blazon  soils  occur  on  ridge  crests  and 
upper  slope  areas.   Satanka  soils  occur  on  concave  midslope  and  lower  slope 
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areas.   Included  in  this  unit  are  areas  of  Delphill  and  Shinbara  soils  and 
rock  outcrop.   These  inclusions  make  up  about  15%  of  the  total  acreage. 

The  Satanka  soil  is  a  moderately  deep,  well  drained,  soil  forming  over 
interbedded  sandstone,  siltstone,  and  shale  residuum.   Typically,  the 
surface  layer  is  brown  sandy  loam  about  3  inches  thick.   The  upper  part  of 
the  subsoil  is  brown  sandy  clay  loam  about  7  inches  thick.   The  lower  part 
of  the  subsoil  is  pale  brown  loam  about  3  inches  thick.   The  upper  part  of 
the  substratum  is  very  pale  brown  loam  about  14  inches  thick.   The  lower 
part  of  the  substratum  is  gray  silty  clay  about  8  inches  thick.   Soft, 
calcareous,  interbedded  sandstone,  siltstone,  and  shale  occurs  at  35  inches. 
254 — Bullock-Blazon  complex,  0%  to  6%  slopes 

These  nearly  level  and  gently  sloping  soils  are  adjacent  to  upland 
drainageways.   The  Bullock  soil  makes  up  about  45%  of  the  mapping  unit  and 
the  Blazon  soil  about  35%.   The  Bullock  soil  differs  from  the  Blazon  soil 
by  being  deeper  to  bedrock  and  having  distinct  structure  in  the  subsoil. 
About  20%  of  the  unit  is  Ravalli  and  15  soils.   The  Bullock  series  is  a 
moderately  deep,  well  drained  soil.   It  formed  in  loamy  deposits  weathered 
from  shale  interbedded  with  sandstone. 

Typically  the  surface  layer  is  light  gray,  moderately  alkaline  sandy 
loam  about  3  inches  thick.   The  upper  subsoil  is  yellowish  brown,  moderately 
strongly  alkaline  silty  clay  about  13  inches  thick.   The  substratum  is  dark 
grayish  brown,  moderately  alkaline  silty  clay  abut  6  inches  thick.   Soft 
shale  and  coal  occurs  at  about  32  inches. 
255 — Playa  Land  Type 
256 — McFadden-Rock  River  complex,  0%  to  20%  slopes 

These  nearly  level  to  moderately  steep  soils  are  on  high  river  terraces 
and  slope  breaks  on  alluvial  fans.   The  McFadden  soil  makes  up  about  50 
percent  of  the  mapping  unit  and  the  Rock  River  soil  about  30  percent.   The 
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McFadden  soil  differs  from  the  Rock  River  soil  by  having  more  carbonates 
and  coarse  fragments  in  the  soil  profile.   About  20  percent  of  the  mapping 
unit  is  15  soils  and  soils  that  are  moderately  deep  to  bedrock. 

The  McFadden  series  is  a  deep  well  drained  soil.   It  formed  in  gravelly 
calcareous  alluvium.   Typically  the  surface  layer  is  brown,  moderately 
alkaline  gravelly  sandy  loam  about  4  inches  thick.   The  subsoil  is  brown, 
moderately  alkaline  gravelly  sandy  loam  about  9  inches  thick.   The  substratum 
is  pale  brown,  strongly  alkaline  sandy  loam  to  a  depth  of  60  inches  or  more. 
257 — Havre  and  Glendive  soils,  0%  to  3%  slopes 

This  undifferentiated  unit  consists  of  soils  in  narrow  flooding  drainage- 
ways.   Each  component  of  this  mapping  unit  may  occur  in  each  delineated 
area,  or  they  may  occur  separately.   Included  in  this  unit  are  areas  of  15 
soils.   The  inclusions  make  up  about  15%  of  the  total  acreage. 

The  Havre  soil  is  a  deep,  well  drained,  soil  forming  in  stratified 
alluvium.   Typically  the  surface  layer  is  grayish  brown  loam  about  3  inches 
thick.   The  substratum  is  brown,  silty  clay  loam  to  a  depth  of  60  inches. 

The  Glendive  soil  is  a  deep,  well  drained,  soil  forming  in  stratified 
alluvium.   Typically,  the  surface  layer  is  brown  fine  sandy  loam  about  4 
inches  thick.   The  substratum  is  pale  brown  fine  sandy  loam  to  a  depth  of 
60  inches. 
258 — Rock  River-Satanka  association,  0%  to  12% 

This  association  consists  of  level  to  sloping  alluvial  fans  and  adjacent 
uplands.   Rock  River  sandy  loam  makes  up  about  45%  of  the  mapping  unit  and 
Satanka  sandy  loam  makes  up  about  35%.   Rock  River  soils  occur  on  alluvial 
fans  and  narrow  drainages.   Satanka  soils  occur  on  the  sloping  ridges  and 
concave  upperslopes.   Included  in  this  unit  are  areas  of  Blazon  and  Blackhall 
soils  and  rock  outcrop.   These  inclusions  make  up  about  20%  of  the  total 

acreage. 

CA  A-13 


The  Rock  River  soil  is  a  deep,  well  drained,  soil  forming  in  alluvium. 
Typically,  the  surface  layer  is  brown  sandy  loam  about  2  inches  thick.   The 
subsoil  is  brown  sandy  clay  loam  about  10  inches  thick.   The  substratum  is 
calcareous,  yellowish  brown  sandy  loam  to  a  depth  of  60  inches. 
260 — Ryan  Park-Rock  River  association,  2%  to  20%  slopes 

This  mapping  unit  consists  of  gently  sloping  to  moderately  steep 
alluvial  fans.   Ryan  Park  sandy  loam  makes  up  about  45%  of  the  mapping  unit 
and  Rock  River  sandy  loam  makes  up  about  30%.   Ryan  Park  soils  occur  on  the 
middle  and  upper  portions  of  alluvial  fans.   Rock  River  soils  occur  on  the 
lower  portions  of  alluvial  fans  and  alluvial  bottoms.   Included  in  this 
unit  are  areas  of  Grieves  and  Blackhall  soils.   These  inclusions  make  up 
about  25%  of  the  total  acreage. 

The  Ryan  Park  soil  is  a  deep,  well  drained,  soil  forming  in  alluvium. 
Typically,  the  surface  layer  is  brown  sandy  loam  about  1  inch  thick.   The 
subsoil  is  yellowish  brown  sandy  loam  about  16  inches  thick.   The  upper 
part  of  the  substratum  is  pale  brown  sandy  loam  about  25  inches  thick.   The 
lower  part  of  the  substratum  is  yellowish  brown  sandy  loam  to  a  depth  of  60 
inches. 
401 — Torriorthents-Rock  Outcrop  complex,  30%  to  60%  slopes 

This  complex  consists  of  very  steep  rough  broken  lands.   Torriorthents 
make  up  about  70%  of  the  mapping  unit  and  rock  outcrop  makes  up  about  30%. 
The  torriorthents  are  intermingled  in  with  the  rock  outcrop,  but  usually 
occur  immediately  below  rock  outcrops.   This  mapping  unit  is  typically 
composed  of  Shinbara,  Spool,  Tassleman,  and  Blazon  soils,  however,  none  or 
all  of  them  may  occur  in  any  one  delineation. 

C.F.   Cut  and  Fill  (Disturbed  Land) 
M.D.   Mine  Dump  (Disturbed  Land) 
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